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NATIONAL  EMISSION  STANDARDS  FOR 
HAZARDOUS  AIR  POLLUTANTS 

Proposed  Standard  for  Vinyl  Chloride 

Notice  if!  hereby  given  that  under  the 
authority  of  section  112(b)(1)(B)  of 
the  CHean  Air  Act,  as  amended,  the  Ad¬ 
ministrator  is  proposing  a  national  emis¬ 
sion  standard  for  vinyl  chloride  emissions 
from  ethylene  dichloride-vinyl  chloride 
and  polyvinyl  chloride  plants.  As  pre¬ 
scribe  by  section  112(b)(1)(A)  of  the 
Act,  this  proposal  of  the  standard  was 
preceded  by  the  Administrator’s  deter¬ 
mination  that  vinyl  chloride  is  a  hazard¬ 
ous  air  pollutant  as  defined  in  section 
112(a>(l)  of  the  Act.  Accordingly,  the 
Administrator  is  revising  the  list  of  haz¬ 
ardous  air  pollutants  by  adding  vinyl 
chloride:  notice  of  this  revision  is  pub¬ 
lished  in  the  notice  section  of  this  issue 
of  the  Federal  Register.  [FRL  454-21 
FR  Doc.  75-34512. 

In  accordance  with  section  117  of  the 
Act,  publication  of  this  proposed  stand¬ 
ard  was  preceded  by  consultation  with 
appropriate  advisory  committees,  inde¬ 
pendent  experts,  and  Federal  depart¬ 
ments  and  agencies. 

Interested  persons  may  participate  in 
tliis  rulemaking  by  submitting  written 
comments  (in  triplicate)  to  the  Emis¬ 
sion  Standards  and  Engineering  Division. 
Environmental  Protection  Agency,  Re¬ 
search  Triangle  Park,  North  Carolina 
27711,  Attention:  Mr.  Don  R.  Goodwin. 
All  relevant  comments  postmarked  not 
later  than  February  23, 1976,  will  be  con¬ 
sidered.  Comments  received  will  be 
available  for  inspection  and  copying  at 
the  U.S.  Environmental  Protection 
Agency,  Public  Information  Reference 
Unit,  Room  2922  (EPA  Library),  401  M 
Street,  SW.,  Washington,  D.C.  20460. 

A  public  hearing  will  be  held  as  re¬ 
quired  by  section  112(b)  (D'B)  of  the 
Act.  A  notice  of  the  time,  date  and  place 
for  the  public  hearing  will  be  published 
in  the  Federal  Register  within  30  days 
of  the  publication  date  of  this  prop>osed 
standard. 

The  Environmental  Protection  Agency 
(EPA)  has  prepared  a  “Standard  Sup¬ 
port  and  Environmental  Impact  State¬ 
ment”  which  contains  background  in- 
.  formation  on  the  manufacture  and  proc¬ 
essing  of  vinyl  chloride,  the  health  effects 
of  vinyl  chloride,  the  available  control 
technologies  for  vinyl  chloride  emissions, 
the  rationale  for  the  proposed  standard, 
and  an  analysis  of  the  environmental, 
economic,  and  inflationary  impacts  of 
the  propHJsed  standard.  Mwe  detailed  in¬ 
formation  on  the  health  effects  of  vinyl 
chloride  is  contained  in  a  second  docu¬ 
ment  prepai*ed  by  EPA,  which  is  en¬ 
titled  the  “Scientific  Technical  Assess¬ 
ment  Report  on  Vinyl  Chloride  and  Poly¬ 
vinyl  CThloride.”  Requests  for  these  docu¬ 
ments  should  be  addressed  to  the  Emis¬ 
sion  Standards  and  Engineering  Divi¬ 
sion.  Environmental  Protection  Agency, 
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Research  Triangle  Park,  North  Carolina 
27711,  Attention:  Mr.  Don  R.  Goodwin, 
MD-13.  The  InfcHmation  contained  in 
these  documents  with  regard  to  health 
effects,  the  rationale  for  the  prc^xised 
standard,  and  the  p>otential  environ¬ 
mental  and  economic  impacts  is  sum¬ 
marized  in  the  following  paragraphs.  All 
references  in  the  summary  are  to  be 
found  in  the  two  EPA  dociunents. 

Rationale  for  Regulating  Vinyl  Chlo¬ 
ride  Under  the  Authority  of  Section 
112  OF  THE  Clean  Air  Act 

In  January  1974,  the  B.  F.  Goodrich 
Chemical  Company  reported  to  the  Na¬ 
tional  Institute  of  Occupational  Safety 
and  Health  that  several  of  its  employees 
had  died  from  angiosarcoma  of  the  liver 
(a  rare  form  of  cancer)  and  that  these 
deaths  may  have  been  related  to  occupa¬ 
tional  exposure  to  vinyl  chloride  gas. 
This  report  resulted  in  growing  concern 
over  the  potential  health  effects  of  vinyl 
chloride  and  spurred  efforts  by  various 
government  agencies  to  take  steps  to  ob¬ 
tain  data  needed  to  assess  in  more  detail 
the  impact  of  vinyl  chloride  on  human 
health  and  to  reduce  vinyl  chloride  ex¬ 
posure  both  to  the  worker  and  to  the 
general  population.  EPA  established  a 
Task  Force  on  vinyl  chloride  in  Feb¬ 
ruary  1974,  to  identify  the  environmen¬ 
tal  problems  resulting  from  the  manu¬ 
facture  and  use  of  vinyl  chloride  and 
polyvinyl  chloride.  While  air,  water,  and 
solid  waste  ^disposal  are  all  possible 
routes  for  entry  of  vinyl  chloride  into  the 
environment  in  the  vicinity  of  manufac¬ 
turing  facilities,  the  Task  Force  con¬ 
cluded  that,  based  upon  current  informa¬ 
tion,  the  air  route  poses  the  most  sig- 
nificavit  environmental  problem  to  the 
population  located  there.  Potential 
sources  of  exposure  to  the  general  pop¬ 
ulation  due  to  the  use  (as  opposed  to  the 
manufacture)  of  vinyl  chloride  include 
aerosol  containers,  plastics  used  for  con¬ 
taining  or  wrapping  food  products,  and 
drinking  water. 

On  April  26,  1974,  EPA  published  in 
the  Federal  Register  an  emergency  sus¬ 
pension  order  for  specific  indoor  aerosol 
pesticides  containing  vinyl  chloride.  In 
May  1974,  EPA  initiated  a  study  to  de¬ 
termine  whether  Federal  regulation  of 
atmospheric  emissions  of  vinyl  chloride 
from  manufacturing  facilities  is  needed, 
and  if  so,  which  of  the  regulatory  al¬ 
ternatives  under  the  Clean  Air  Act  would 
be  most  appropriate.  For  the  purpose  of 
the  study,  data  were  gathered  on  health 
effects,  air  quality  concentrations,  con¬ 
trol  techniques,  and  costs.  Based  on  this 
analysis,  EPA  concluded  that  vinyl  chlor¬ 
ide  meets  the  specifications  of  the  defini¬ 
tion  of  “hazardous  air  pollutant”  in  sec¬ 
tion  112  of  the  Clean  Air  Act  and  should 
be  regulated  as  such.  “Hazardous  air  pol¬ 
lutant”  is  defined  in  section  112  of  the 
Clean  Air  Act  as  “an  air  pollutant  .  .  . 
which  in  the  judgment  of  the  Adminis¬ 
trator  may  cause  or  contribute  to,  an 
increase  in  serious  irreversible,  or  in¬ 
capacitating  reversible  illness.”  The 
reasons  for  concluding  that  vinyl  chlor¬ 
ide  is  a  hazardous  pollutant  are  discussed 
in  the  following  paragd'aphs. 


Vinyl  chloride  has  beeii  shown  to  cause 
cancer  in  both  sexes  of  three  species  of 
rodents  by  the  inhalation  route,  the 
primary  route  by  which  humans,  in  the 
vicinity  of  plants  manufacturing  or 
processing  vinyl  chloride,  are  exposed. 
Angiosarcoma  of  the  liver  has  been  ob¬ 
served  in  rats,  hamsters,  and  mice  ex¬ 
posed  to  vinyl  chloride.  In  two  of  these 
species,  rats  and  mice,  liver  angiosar-  , 
coma  has  been  produced  at  exposure 
levels  as  low  as  50  parts  per  million 
(ppm),  which  is  the  lowest  level  for 
which  studies  have  been  completed  thus 
far.  In  one  experiment,  exposures  at  this 
level  for  four  hours  per  day,  five  days  per 
week  for  a  12  month  period  produced 
nephroblastomas  and  liver  angiosar¬ 
comas  after  135  weeks.  In  a  second  ex¬ 
periment  angiosarcoma  in  mice  has  been 
produced  by  exposures  as  low  as  50  ppm 
for  7  hours  for  a  26  week  duration. 
Furthermore,  these  animal  studies 
showed  a  multiple  cancer  risk  from  vinyl 
chloride,  i.e.,  tumors  in  organs  other  than 
the  liver  such  as  the  brain,  limgs,  kid¬ 
neys,  and  mammary  glands. 

As  of  Jime  1975,  the  National  Cancer 
Institute  had  confirmed  27  cases  of  liver 
angiosarcoma  among  workers  with  a  his¬ 
tory  of  exposure  to  vinyl  chloride,  15  in 
the  United  States  and  12  in  Europe  and 
Canada.  Additionally  11  cases  had  been 
reported  and  not  yet  confirmed.  Most, 
but  not  all,  of  these  confirmed  cases  have 
been  among  workers  involved  directly  in 
polyvinyl  chloride  production.  Cases  of 
liver  angiosarcoma  have  been  reported 
in  one  U.S.  and  three  European  workers 
exposed  to  vinyl  chloride,  but  not  directly 
involved  in  polyvinyl  chloride  produc¬ 
tion.  These  cases  suggest  that  exposure 
to  vinyl  chloride  at  lower  levels  than 
usually  encoimtered  in  polyvinyl  chlo¬ 
ride  production  plants  is  capable  of  caus¬ 
ing  liver  angiosarccwna.  To  date,  angio¬ 
sarcoma  of  the  liver  has  been  considered 
an  extremely  rare  disease  among  the 
general  population.  In  a  survey  by  the 
American  Cancer  Society,  only  one  case 
of  liver  angiosarcoma  was  recorded  per 
78,000  deaths.  Compared  with  this  rec¬ 
ord,  the  data  indicating  the  frequency  of 
hver  angiosarcoma  among  workers  ex¬ 
posed  to  vinyl  chloride  show  that  the 
relative  risk  to  these  workers  of  develop- 
teig  this  disease  is  approximately  3,000 
times  greater  than  that  to  the  general 
population.  Such  a  relative  risk  repre¬ 
sents  a  statistically  significant  difference 
(p<0.001)  in  the  frequency  of  liver  an¬ 
giosarcoma  among  thase  exposed  to  high 
levels  of  vinyl  chloride  compared  with 
those  in  the  general  population. 

Occupational  exposure  studies  have 
strongly  implicated  vinyl  chloride  as  a 
human  chemical  carcinogen  which  caus¬ 
es  tumors  in  many  different  sites,  only 
one  of  which  is  the  liver.  Other  mani¬ 
festations  in  humans  include  acrooste- 
olysis  and  liver  dysfunction.  Similar  tox¬ 
icology  studies  have  verified  the  occur¬ 
rence  of  tiunors  in  other  body  organs 
such  as  the  brain  and  lungs.  Bioassay 
studies  have  shown  the  potential  of  vinyl 
chloride  to  be  a  chemical  mutagen  and 
terotogen.  (More  details  on  these  ani¬ 
mal  and  occupational  studies  may  be 
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found  in  the  “Scientific  Technical  As¬ 
sessment  Report  on  Vinyl  Chloride  and 
Polyvinyl  Chloride.”) 

These  data  strongly  indicate  that  vinyl 
chloride  causes  or  contributes  to  the  de¬ 
velopment  of  angiosarcoma,  other  can¬ 
cers,  and  noncarcinogenic  disorders  in 
people  with  occupational  exposure  and  in 
animals  with  experimental  exposiure  to 
vinyl  chloride.  Reasonable  extrapolations 
from  these  findings  cause  concern  that 
present  ambient  levels  of  vinyl  chloride 
may  cause  or  contribute  to  the  same  or 
similar  disorders.  Data  obtained  in  the 
spring  of  1974  from  U.S.  plants  that  pro¬ 
duce  or  process  vinyl  chloride  indicate 
that  approximately  100  million  kg  of 
vinyl  chloride  are  emitted  to  the  at¬ 
mosphere  annually.  The  majority  of 
these  emissions  are  from  ethylene  di¬ 
chloride-vinyl  chloride  and  polyvinyl 
chloride  plants.  Results  from^  prelimi¬ 
nary  ambient  monitoring  program  con¬ 
ducted  by  EPA  in  the  spring  of  1974  in¬ 
dicate  that  persons  living  in  the  immedi¬ 
ate  vicinity  of  these  plants  are  generally 
exposed  to  average  daily  concentrations 
of  less  than  1  ppm  wil^  some  24  hour 
average  excursions  to  1  and  3  ppm  and 
some  occasional  peak  concentrations  as 
lilgh  as  33  ppm.  Results  from  a  more  ex¬ 
tensive  ambient  monitoring  program 
conducted  by  EIPA  from  November  1974 
to  Jxme  1975  are  not  discussed  in  detail 
here  because  they  are  still  being  ana¬ 
lyzed.  The  results  are  generally  in  the 
same  range  as  reported  here  for  the 
preliminary  ambient  monitoring  pro¬ 
gram  except  there  are  no  concentrations 
as  high  as  33  ppm.  Approximately  4.6 
million  people  live  within  a  five-mile  ra¬ 
dius  of  ethylene  dichloride  vinyl  and 
polsrvinyl  plants.  There  are  no  dose-re¬ 
sponse  data,  and  thus  there  is  no  absolute 
proof  of  adverse  effects,  at  the  concentra¬ 
tions  of  vinyl  chloride  foxmd  in  the  am¬ 
bient  air.  However,  for  carcinogens  there 
may  be  no  atmospheric  concentration 
which  poses  absolutely  no  public  health 
risk.  Also,  data  from  studies  of  occupa¬ 
tional  exposure  indicate  that  there  is  a 
latency  period  as  long  as  20  years  be¬ 
tween  initial  exposure  to  vinyl  chloride 
and  occurrence  of  disease.  The  latency 
period  could  possibly  be  longer  for  lower 
levels  of  exposure.  Production  of  poly¬ 
vinyl  chloride  did  not  begin  to  operate 
on  a  large  scale  until  relatively  recently. 
Only  about  10  of  the  approximately  40 
polyvinyl  chloride  plants  are  20  years 
old  or  older,  and  the  oldest  one  is  40 
years  old.  These  considerations  led  to 
the  conclusion  that  EPA  should  take  ac¬ 
tion  now  to  reduce  exposure  levels  to 
vinyl  chloride  before  retrospective  evi¬ 
dence  of  risk  is  allowed  to  show  itself. 
By  taking  steps  now  to  reduce  emissions, 
EPA  will  be  able  to  reduce  substantially 
the  risk  that  severe  illness  and  death  will 
occur  in  the  futiu^  as  a  result  of  present 
and  prolonged  community  exposure  to 
vinyl  chloride. 

EPA’s  conclusions  are  supported  by 
“The  Evaluation  of  Environmental  Car¬ 
cinogens”  which  was  completed  on  April 
22,  1970,  by  the  Ad  Hoc  Committee  on 
the  Evaluation  of  Low  Levels  of  Envi¬ 
ronmental  Chemical  Carcinogens.  The 


Ad  Hoc  Committee  was  formed  in  re¬ 
sponse  to  a  request  by  the  Deputy  As¬ 
sistant  Secretary  for  Health  and  Scienti¬ 
fic  Affairs  of  the  Department  of  Health, 
Education,  and  Welfare  (HEW).  The 
Committee  was  to  review  the  problems 
relating  to  the  evaluation  of  low  levels 
of  environmental  chemical  carcinogens, 
to  consider  the  scientific  bases  on  which 
such  evaluations  can  be  made,  and  to 
advise  the  Department  of  HEW  on  the 
implications  of  such  evaluations.  The  re¬ 
port  to  HEW  includes  the  following  con¬ 
clusions  and  recommendations: 

(1)  “Any  substance  which  is  shown 
conclusively  to  cause  tumors  in  animals 
should  be  considered  carcinogenic  and 
therefore  a  potential  cancer  hazard  for 
man.” 

(2)  “Because  the  latent  period  in  hu¬ 
man  carcinogenesis  is  so  long,  epidemio¬ 
logic  evidence  develops  only  over  periods 
of  15  to  20  years.  Timely  decisions  to  ex¬ 
clude  materials  from  uses  involving  ex¬ 
posure  to  man,  therefore,  must  be  based 
solely  on  adequately  conducted  animal 
bioassays.  Retrospective  human  evidence 
of  risk  must  not  be  allowed  to  show  it¬ 
self  before  controlling  action  is  tak¬ 
en.  CTiemicals  should  be  subjected  to 
scientific  scrutiny  rather  than  given  in¬ 
dividual  rights;  ^ey  must  be  •onsidered 
potentially  guilty  unless  and  until  proven 
innocent.” 

(3)  “No  chemical  substance  should  be 
assumed  safe  for  human  consumption 
without  proper  negative  lifetime  biologi¬ 
cal  assays  of  adequate  size.  The  minimum 
requirements  for  carcinogensis' bioassays 
should  provide  for  adequate  numbers  of 
animals  of  at  least  two  species  and  both 
sexes  with  adequate  controls,  subjected 
for  their  lifetime  to  the  administration 
of  a  suitable  dose  range,  including  the 
highest  tolerated  dose,  of  the  test  mate¬ 
rial  by  routes  of  administration  that  in¬ 
clude  those  by  which  man  is  exposed.” 

(4)  “No  level  of  exposure  to  a  chem¬ 
ical  carcinogen  should  be  considered  tox- 
icologically  insignificant  for  man.  For 
carcinogenic  agents  a  safe  level  for  man 
cannot  be  established  by  application  of 
our  present  knowledge.  The  concept  of 
‘socially  acceptable  risk’  rapresents  a 
more  realistic  notion.” 

Several  court  decisions  also  support 
EPA’s  decision.  In  Environmental  De¬ 
fense  Fund,  Inc.  v.  Environmental  Pro¬ 
tection  Agency,  510  P.2d  1292  (D.C.  Cir., 
1975),  which  questioned  the  protection 
of  the  manufacture  and  sale  of  aldrin 
and  dieldrin.  Judge  Levanthal  recognized 
(1)  consideration  of  the  long  latency  pe¬ 
riod  in  cancer,  (2)  the  finding  that  the 
concept  of  threshold  level  has  no  practi¬ 
cal  significance  for  carcinogens,  and  (3) 
the  extrapolation  to  humans  ftom  ani¬ 
mal  test  data,  as  valid  grounds  for  EPA’s 
decision  making.  See  also  Environmental 
Defense  Fund,  Inc.,  v.  Ruckelshaus,  142 
U.S.  App.  D.C.  74,  439  P.2d  584  (1971)  on 
animal  test  data.  Furthermore,  in  the 
preamble  to  the  October  4, 1974,  Occupa¬ 
tional  Safety  and  Health  Administration 
(OSHA)  regulation  for  vinyl  chloride. 
The  Evaluation  of  Environmental  Car¬ 
cinogens  was  cited  as  partial  support  for 
the  level  of  the  standard.  This  regulation 


was  upheld  by  the  U.S.  Court  of  Appeals 
for  the  Second  (Circuit  in  the  case  of 
Society  of  the  Plastics  Industry,  Inc.  v. 
Occupational  Safety  and  Health  Admin¬ 
istration,  509  P.2d  1301  (1975) ;  cert.  den. 
sub.  nom.  Firestone  Plastics  Co.  v.  U.S. 
Department  of  Labor,  43  U.S.  L.  W.  3623 
(1975).  In  its  decision,  the  Court  of  Ap¬ 
peals  stated  that  much  of  OSHA’s  evi¬ 
dence  for  the  regulation  was  based  on 
animal  exposure  to  vinyl  chloride,  with 
only  indirect  human  evidence,  but  that 

.  .  .  nevertheless.  It  remains  the  duty  of 
OSHA  to  protect  the  working  man,  and  to 
act  even  In  circumstances  where  existing 
methodology  or  research  is  deficient. 

’The  panel  also  stated  that  the  evidence 
on  vinyl  chloride’s  dangers  was  “quite 
sufficient”  to  merit  OSHA’s  regulations. 

EPA  considered  several  approaches  to 
dealing  with  air  emissions  of  vinyl  chlo¬ 
ride  other  than  regulating  under  section 
112.  The  main  alternatives  were  taking 
no  action,  delaying  action  until  more 
health  effects  data  are  available  at  lower 
concentrations  of  vinyl  chloride,  regulat¬ 
ing  under  section  109  and  regulating 
under  section  111. 

The  alternative  of  taking  no  action  was 
rejected  because  vinyl  chloride  is  a  car¬ 
cinogen  and  poses  a  risk  to  public  health. 
Vinyl  chloride  emissions  are  expected  to 
be  reduced  to  some  degree  as  a  result  of 
the  OSHA  standard  which  was  promul¬ 
gated  on  October  4,  1974,  (39  PR  35890> 
and  which  became  effective  on  April  1, 
1975  (40  PR  13211),  some  State  regula¬ 
tions  for  new  aonstructlon  of  ethylene 
dichlorlde-vinyl  chloride  and  polyvinyl 
chloride  plants  and  for  ethylene  emis¬ 
sions,  and  volimtary  installation  of  con¬ 
trols  by  some  companies.  The  degree  to 
which  these  other  efforts  will  reduce 
emissions  is  uncertain  at  this  time,  but 
it  is  not  expected  that  it  will  be  uniform 
or  that  ambient  concentrations  will  be 
reduced  to  the  same  degree  as  they  would 
as  a  result  of  the  proposed  standard.  In 
fact,  increased  ventilation  to  the  atmos¬ 
phere  as  well  as  emission  control  equip¬ 
ment  is  being  used  to  meet  the  OSHA 
standard. 

The  alternative  of  delaying  the  stand¬ 
ard  setting  would  allow  acquisition  of 
additional  Information  but  it  Is  likely 
that  gaps  in  the  relevant  Information 
would  still  remain.  Due  to  the  expected 
long  latency  period  between  initial  ex¬ 
posure  to  vinyl  chloride  and  occurrence 
of  disease,  it  wlU  be  many  years  before 
useful  epidemiological  data  will  be  avail¬ 
able  on  the  effects  of  lowered  occupa¬ 
tional  exposure  resulting  from  the  OSHA 
regulation.  EPA  has  concluded  that  the 
available  evidence  indicates  that  ambient 
concentrations  of  vinyl  chloride  pose  a 
public  health  risk  and  should  not  be  al¬ 
lowed  to  persist  until  all  information 
gaps  are  filled.  If  E3*A  were  to  wait  imtil 
all  needed  data  were  available  to  estab¬ 
lish  precise  dose-response  relationships,  a 
standard  could  be  long  delayed  and  the 
public  might  be  exposed  to  substantial 
and  irreversible  harm  in  the  Interim. 
Moreover,  the  risks  to  the  public  could 
Increase  as  the  industries  expand. 
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The  alternative  of  regulating  under 
section  109  (National  Ambient  Air  Qual¬ 
ity  Standards)  was  rejected  by  EPA  be¬ 
cause  vinyl  chloride  is  a  localized  prob¬ 
lem  and  section  109  is  usually  more 
appropriate  for  regulating  pollutants 
whose  presence  in  the  ambient  air  Is 
ubiquitous.  Also,  the  National  Ambient 
Air  Quality  Standards/State  Implemen¬ 
tation  Plan  process  does  not  provide  the 
expedited  means  of  control  which  Con¬ 
gress  meant  to  be  used  for  a  hazardous 
air  pollutant. 

The  remaining  alternative  of  section 
111  (Standards  of  Performance  for  New 
Stationary  Sources)  was  examined  very 
closely.  Section  111(d),  which  would 
provide  for  control  of  existing  facilities 
if  new  source  performance  standards 
were  promulgated  for  vinyl  chloride,  has 
the  following  features:  (1)  regulation  de¬ 
velopment  under  section  111(d)  takes 
longer  than  under  section  112;  (2)  the 
level  of  control  may  differ  from  State  to 
State;  (3)  States  may  grant  variances 
based  on  cost  considerations  only;  and 
(4)  the  standard  development  mecha- 
mism  is  a  State  rather  than  a  Federal 
process.  EPA  concluded  that  these 
features  are  not  appropriate  in  the  case 
of  a  pollutant  which  fits  the  definition 
of  hazardous  air  pollutant  under  section 
112.  Section  112  was  designed  in  part  to 
avoid  these  features  for  certain  types  of 
pollutants,  and  EPA  has  determined  that 
vinyl  chloride  is  such  a  pollutant. 

A  con<;urrent  issue  before  EPA  was 
what  level  of  emission  control  could  or 
should  be  required  imder  section  112. 
Section  112  provides  that  the  Adminis¬ 
trator  shall  set  an  emission  standard 
‘*at  the  level  which  in  his  judginent 
provides  an  ample  margin  of  safety  to 
protect  the  public  health  from  such 
hazardous  air  pollutants.”  The  problem 
presented  was  how  this  provision  should 
be  interpreted  when  dealing  with  an  ap¬ 
parent  non-threshold  pollutant  that  is 
hazardous  at  some  leveL  The  term  “non¬ 
threshold  pollutant”  refers  to  a  sub¬ 
stance  which  creates  a  risk  of  adverse 
health  effects  at  all  ambient  levels 
(other  than  zero).  An  “apparent  non¬ 
threshold  pollutant”  is,  quite  simply,  a 
substance  which,  on  the  basis  of  avail¬ 
able  information,  appears  to  be  a  non¬ 
threshold  pollutant.  An  apparent  non¬ 
threshold  pollutant  may  be  known  to  be 
“hazardous”  within  the  definition  of 
section  112  at  some  levels,  and  create  a 
risk  to  public  health  at  all  levels.  Vinyl 
chloride  is  such  a  pollutant..  It  clearly 
causes  angiosarcoma,  other  cancers,  and 
noncarcinogenic  disorders  in  animals, 
which  have  been  exF>erimentally  exposed 
to  vinyl  chloride,  and  in  people  with  oc¬ 
cupational  exposure.  However,  an  emis¬ 
sion  standard  for  vinyl  chloride  cannot 
be  established  below  a  threshold  level 
of  effects  because  no  dose-response  data 
are  avsdlable  for  the  concentrations  of 
vinyl  chloride  foimd  in  the  ambient  air. 
Further,  it  is  ET*A’s  position  that  for  a 
carcinogen  it  should  be  assumed,  in  the 
absence  of  strong  evidence  to  the  con¬ 
trary,  that  there  is  no  atmospheric  con¬ 
centration  that  poses  absolutely  no  pub¬ 
lic  health  risk.  The  issue  was  how  far  the 


level  of  such  pollutants  should  be 
reduced  to  provide  “an  ample  margin  of 
safety.” 

EPA  considered  that  section  113 
might  be  Interpreted  to  require  a  com¬ 
plete  prohibition  of  emissions  of  any 
apparent  non-threshold  pollutant.  This 
zero  emission  limitation  would  be  the 
only  emission  standard  whch  would  offer 
absolute  safety  from  ambient  exposiire. 
This  interpretation  was  rejected,  how¬ 
ever,  and  EPA  has  determined  that,  in 
some  cases,  prohibition  of  all  emissions 
of  apparent  non-threshold  pollutants  is 
not  required  under  section  112.  This 
determination  is  based  on  the  following 
considerations. 

Complete  prohibition  of  all  emissions 
could  require  closure  of  an  entire  indus¬ 
try.  This  would  occur  in  a  case  such  as 
vinyl  chloride  where  there  is  no  tech¬ 
nology  to  achieve  a  zero  emission  limi¬ 
tation  and  development  of  such  tech¬ 
nology  is  not  foreseen.  Closure  would  re- 
stilt  in  extensive  economic  costs  in  some 
cases,  such  as  when  the  affected  industry 
is  of  large  size  or  there  are  no  available 
substitutes  for  the  products  produced. 
The  costs  of  a  prohibition  in  some  cases 
would  be  extremely  high  for  elimination 
of  a  risk  to  health  that  is  of  unknown 
dimensions.  Banning  production  of 
vinyl  chloride  and  polyvinyl  chloride 
would  have  a  negative  impact  on  the 
producing  companies,  especially  on  the 
three  or  four  companies  which,  accord¬ 
ing  to  EPA’s  evaluation,  are  highly  de¬ 
pendent  on  sales  of  vinyl  chloride  and 
pol3mn5'l  chloride  and  might  therefore 
be  expected  to  fail  if  vinyl  chloride  and 
polyvinyl  chloride  production  were 
banned.  There  would  be  an  even  greater 
impact  on  imemployment  at  the  approxi¬ 
mately  8,000  fabrication  plants  which 
depend  at  least  partially  on  polyvinyl 
chloride  as  a  raw  material.  This  impact 
would  persist  unless  and  imtil  these 
plants  could  adapt  their  equipment  to 
manufacturing  substitutes.  With  regard 
to  the  consumer,  there  are  substitutes 
for  about  85  percent  by  weight  of  the 
uses  of  polsrvinyl  chloride,  but  these  sub¬ 
stitutes  would  generally  not  be  available 
for  at  least  two  years,  would  generally 
be  more  expensive  than  polsrvinyl  chlo¬ 
ride  products,  and  would  not  necessarily 
have  some  of  the  desirable  character¬ 
istics,  such  as  nonflammability,  of  pwly- 
vinyl  chloride.'  In  view  of  the  ben^clal 
uses  of  vinyl  chloride  products  for  which 
desirable  substitutes  are  not  readily 
available,  the  potentially  adverse  health 
and  environmental  impacts  from  sub¬ 
stitutes  which  have  not  been  thoroughly 
studied,  the  niunber  of  employees,  par¬ 
ticularly  in  fabrication  industries,  who 
would  become  at  least  temporarily  unon- 
ployed,  and  the  availability  of  control 
technology  which  is  capable  of  substan¬ 
tially  reducing  emissions  of  vinyl  chloride 
into  the  atmosphere,  EPA  concluded  that 
setting  zero  emission  limits  would  be 
neither  desirable  nor  necessary. 

An  alternative  Interpretation  of  sec¬ 
tion  112  is  that  it  authorizes  setting  emis¬ 
sion  standards  that  require  emission  re¬ 
duction  to  the  lowest  lev^  achievable 
use  of  the  best  available  contnd  tech¬ 


nology  in  cases  involving  apparent  non¬ 
threshold  pollutants,  where  complete 
emission  prohibition  would  result  in 
widespread  Industry  closure  and  EPA 
has  determined  that  the  cost  of  such 
closure  would  be  grossly  disproportion¬ 
ate  to  the  benefits  of  removing  the  risk 
that  would  remain  after  imposition  of 
the  best  available  control  technology. 
EPA  recognizes  that  consideration  of 
technology  in  standard  setting  is  not  ex¬ 
plicitly  provided  for  imder  section  112. 
Congress  never  discussed  the  particular 
problem  associated  with  apparent  non¬ 
threshold  pollutants.  E3*A,  however,  be¬ 
lieves  that  Congress  ^d  not  intend  to  im¬ 
pose  the  costs  associated  with  complete 
emission  prohibition  in  every  case  in¬ 
volving  such  a  pollutant.  The  best  avail¬ 
able  control  technology  approach  wUI 
produce  the  most  stringent  regulation  of 
hazardous  air  pollutants  short  of  requir¬ 
ing  a  complete  prohibition  in  all  cases. 
This  interpretation  of  section  112  is  the 
one  which  has  been  adopted  for  vinyl 
chloride.  This  approach  was  used  in  the 
case  of  asbestos,  but  has  never  been  ju¬ 
dicially  tested.  The  purpose  of  the  pro¬ 
posed  standard  is  thus  to  minimize  risk 
to  public  health  by  establishing  an  emis¬ 
sion  standard  which  will  reduce  emis¬ 
sions  to  the  level  attainable  with  best 
available  control  systems.  An  emission 
standard  based  on  best  available  control 
technology  will  result  in  different  total 
emission  levels  and  different  ambient  air 
concentrations  at  different  plants  due  to 
valuations  in  plant  sizes  and  configura¬ 
tions.  However,  it  will  further  the  pro¬ 
tection  of  public  health  by  minimizing 
the  health  risks  to  the  people  living  in 
the  vicinity  of  these  plants  and  to  any 
additional  people  who  are  exposed  as  a 
result  of  new  construction. 

Selectiow  of  Source  Categories 

There  are  two  major  source  categories 
of  vinyl  chloride  emissions:  polyvinyl 
chloride  plants  (41  existing  plants) 
which  are  responsible  for  approximately 
85  percent  of  the  total  nationwide  emis¬ 
sions  and  ethylene  dichloride-vinyl 
chloride  plants  (17  existing  plants) 
which  are  responsible  for  about  11  per¬ 
cent  of  the  total  emissions.  Both  of  these 
source  categories  are  covered  by  the  pro¬ 
posed  standard.  (For  the  purpose  of  clar¬ 
ification,  ethylene  dichloride  and  vinyl 
chloride  are  typically  produced  at  one 
plant,  but  this  is  not  necessarily  the  case. 
The  proposed  standard  would  apply  to 
plants  which  produce  either  ethylene  di¬ 
chloride  or  vinyl  chloride  as  well  as  to 
plants  which  produce  both.) 

The  remaining  emissions  are  from 
about  8,000  poljrvinyl  chloride  fabricat¬ 
ing  plants  and  several  other  miscellan¬ 
eous  sources.  A  monitoring  program 
conducted  by  EPA  at  five  fabricating 
plants  indicated  that  ambient  concentra¬ 
tions  around  the  perimeter  of  these 
plants  are  almost  negligible.  At  three  of 
the  plants,  no  vinyl  chloride  was  detected, 
and  where  it  was  found,  the  highest  con¬ 
centration  was  6  parts  per  billion  (ppb). 
As  far  as  can  be  determined,  all  vinyl 
chloride  anlssions  from  the  fabricating 
plants  are  due  to  residual  vinyl  chloride 
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In  the  raw  materials  coming  from  the 
polyvinyl  chloride  plants.  Consequently, 
vinyl  chloride  emissions  from  fabricating 
plants  will  be  minimized  indirectly  as 
polyvinyl  chloride  plants,  in  response  to 
the  proposed  standard  and  the  08HA 
standard,  reduce  vinyl  chloride  in  these 
raw  materials  from  as  high  as  1000  ppm 
to  less  than  10  ppm.  For  the  foregoing 
reasons,  EPA  has  concluded  that  no 
standard  for  fabricating  plants  is  neces¬ 
sary  at  the  present  time. 

Studies  under  contract  to  EPA  have 
been  conducted  to  identify  miscellane¬ 
ous  soiuees,  their  emissions  and  possible 
control  technology.  For  purposes  of  EPA 
action,  sources  of  vinyl  chloride  emis¬ 
sions  other  than  ethylene  dichloride- 
vlnyl  chloride  plants,  polyvinyl  chloride 
plants,  and  fabricating  plants  are  clas¬ 
sified  as  miscellaneous  sources.  In  gen¬ 
eral,  these  sources  either  use  vinyl  chlo¬ 
ride  for  purposes  other  than  polyvinyl 
chloride  production  or  processing,  or  pro¬ 
duce  vinyl  chloride  as  a  by-product. 
Preliminary  reports  indicate  that  there 
are  8  such  plants  and  that  they  ac¬ 
counted  for  about  3  percent  of  the  total 
estimated  1974  emissions  from  all 
soiuees.  EPA  is  continuing  its  research 
on  vinyl  chloride  emissions  from  mis¬ 
cellaneous  sowces.  Although  the  pro¬ 
posed  standard  does  not  cover  tiiese 
sources,  there  is  a  possibility  that  EPA 
will  conclude  that  regulations  for  them 
should  be  proposed  at  a  later  date.  For 
the  present,  therefore,  the  proposed 
standard  is  applicable  only  to  ethylene 
dichloride-vinyl  chloride  and  polyvinyl 
chloride  plants,  which  are  the  largest 
soiirces. 

The  proposed  standard  for  polyvinyl 
chloride  ptents  covers  any  plant  where 
vinyl  chloride  alone  or  in  combination 
with  other  materials  is  pol3unerized. 
Thus,  the  proposed  standard  Includes 
plants  which  produce  homopolsmiers  in 
which  vinyl  chloride  is  the  only  polsuner- 
ized  constituent  and/or  copolymers,  ter- 
polymers,  or  any  other  poljrmers  in 
which  other  raw  materials  in  addition  to 
vinyl  chloride  are  pol3unerized.  EPA  con¬ 
sidered  exempting  from  the  proposed 
standard  plants  (six  of  the  approxi¬ 
mately  41  existing  plants)  which  produce 
a  pols^er  in  which  vinyl  chloride  is  less 
than  50  percent  of  the  raw  material 
ptdymerlzed.  EIPA  decided  not  to  exempt 
these  plants  from  the  proposed  standard, 
because  the  total  vinyl  chloride  anis- 
sions  from  a  plant  are  more  a  fimction 
of  the  total  quantity  of  vinyl  chloride 
processed  in  the  plant  than  the  percent 
vinyl  chloride  contained  in  the  resin. 
Furthermore,  available  data  indicate 
that  the  processing  equipment  in  these 
six  plants  is  the  same  as  in  the  plants 
producing  resins  with  higher  percent¬ 
ages  of  vinyl  chloride,  so  that  the  same 
control  technology  can  be  applied  and 
separate  standards  are  not  required. 
Since  the  available  data  on  production 
of  polyvinyl  chloride  resins  containing 
less' than  50  percent  vinyl  chloride  are 
more  limited  than  the  data  on  the  pro¬ 
duction  of  resins  containing  higher  per¬ 
centages  of  vinyl  chloride,  EPA  \irges  all 
Interested  persons  to  submit  factual  data 


on  the  production  of  these  resins  during 
the  comment  period. 

The  proposed  standard  covers  the  pro¬ 
duction  of  ethylene  dichloride  only  by 
oxychlorlnation  of  ethylene.  Available 
data  indicate  that  there  are  no  vinyl 
chloride  emissions  from  direct  chlori¬ 
nation  of  ethylene. 

As  proposed  the  standard  would  apply 
to  any  ethylene  dichloride-vinyl  chloride 
or  polyvinyl  chloride  facility,  regardless 
of  size.  EPA  recognizes  that  some  small 
research  and  development  facilities  may 
exist  where  the  emi^ions  of  vinyl  chlo¬ 
ride  are  insignificant  and  covering  these 
facilities  under  the  standard  would  be 
unnecessary  and  Inappropriate;  how¬ 
ever,  EPA  does  not  have  sufficient  in¬ 
formation  available  to  clearly  define 
which  facilities  should  be  excluded  from 
the  standard.  EPA  urges  all  interested 
persons  to  submit  factual  information 
during  the  comment  period  describing 
the  size  and  operation  of  research  and 
development  facilities  for  ethylene  di- 
chlorlde-vlnyl  chloride  and  polyvinyl 
chloride,  the  emissions  of  vinyl  chloride 
frtwn  these  facilities,  the  amo\mt  of  prod¬ 
uct  produced  and  the  disposition  of  the 
products. 

Selection  op  Emission  Points  for 
Regulation 

The  sources  of  vinyl  chloride  emissions 
within  tsqiical  ethylene  dichloride-vinyl 
chloride  and  polsrvinyl  chloride  plants 
and  their  relative  contributions  to  total 
uncontrolled  emissions  are  shown  in 
Table  1. 

Table  I 

Percent  of  total 
•  uncontrolled  emissions 
Eml.ssloii  sovirce :  at  the  average  plant 


(A)  Ethylene  dlchlorlde-vJnyl 
chloride  plants: 

1 1 )  Fugitive  emission  sources. . .  27 

(2)  Ethylene  dlchlcnlde  purlfica* 

tlon  _  11 

(3)  Vinyl  chloride  formation  and 

purification _  54 

Oxychlorlnation  reactor _  8. 

100 

I B )  Polyvinyl  chloride  plants : 

(1)  Fugitive  emission  sources _  39 

•  2)  Reactor  opening _ 3 

(3)  BeUef  valve  discharge _  6 

(4)  Stripper  _  8 

(6)  Monomer  recovery  system _  13 

(  61  Sources  following  the  stripper 

(slurry  blend  tanks,  cen* 
trlfuges,  dryers,  bulk  stor¬ 
age,  etc.) _  32 


100 

The  proposed  standard  applies  to  all  of 
the  sources  in  ethylene  dichloride-vinyl 
chloride  and  pohrvinyl  chloride  plants. 
There  are  control  technologies  which 
have  been  used  for  each  of  the  mission 
sources,*  and  regulation  of  only  sme  of 
the  sources  was  determined  to  be  less 
than  best  available  control  technology. 
Elmissions  fimn  both  normal  operation 
and  from  relief  discharges  are  to  be  reg¬ 
ulated.  Relief  discharges  are  included 
because  they  cause  short-term  high  level 
missions  which  can  be  prevented  In  al¬ 
most  all  cases. 

Two  sources  of  vinyl  chloride  need  ex¬ 
planation.  First,  the  reactor  may.  In  some 


polyvinyl  chloride  plants,  serve  also  as 
the  stripper.  Wh«3  this  is  the  case,  the 
regulatlcm  controlling  reactors  is  appli¬ 
cable.  Second,  the  definition  of  strliH>cr 
for  all  resins  except  bulk  resins  includes 
“in  the  slurry  form”  so  that  other  ves¬ 
sels,  e.g.  silos,  following  this  stage  of  the 
process  will  not  be  considered  strippers. 
Likewise,  the  definition  of  stripper  for 
bulk  resins  does  not  include  silos. 

The  pn^xieed  standard  also  applies  to 
all  known  fugitive  emission  sources,  in¬ 
cluding  equipment  used  for  loading  (or 
unloading)  vinyl  chloride  monomer  into 
transfer  equitment  from  storage  vessels, 
slip  gauges,  leakage  from  seals  on  pumps, 
compressors,  and  agitators,  leakage  from 
relief  valves,  manual  venting  of  gases, 
opening  of  equipment  such  as  for  mainte¬ 
nance  and  ins^tion,  flasks  used  in  ob¬ 
taining  samples  of  vinyl  chloride  mono¬ 
mer,  leakage  frm  equipment,  and  in- 
process  wastewater.  Although  the  emis¬ 
sions  from  each  of  these  sources  when 
considered  individually  may  sqipear  lola- 
tively  small,  they  are  included  in  the  pro¬ 
posed  standard  because  when  combined 
they  represent  a  significant  portion  of 
the  total  plant  emissions.  Bas^  on  data 
I'eported  to  EPA  by  individual  companies 
in  the  spring  of  1974,  fugitive  emissions 
represented  approximately  40  percent  of 
the  total  emissions  from  polyvinyl  chlo¬ 
ride  plants  and  {q>proximately  25  percent 
of  the  total  emissions  from  ethylene 
dichloride-vinyl  chloride  plants.  Inproc¬ 
ess  wastewater  is  included  in  the  list  of 
fugitive  emission  sources  subject  to  the 
proposed  standard  because  available  data 
indicate  that  vinyl  chloride  contained  in 
water  exposed  to  the  atmosphere  is  lost 
rather  rapidly.  Precise  measurements 
have  not  been  made  to  prove  that  this 
vinyl  chloride  is  emitted  to  the  air.  How¬ 
ever,  data  on  the  solubility  of  vinyl  chlo¬ 
ride  in  water  indicate  that  this  is  likely 
to  be  the  caae. 

For  several  of  the  fugitive  emission 
sources,  the  proposed  standard  applies 
only  to  thoee  pieces  of  equipment  “in 
vinyl  chloride  service.”  This  term  is  de- 
fin^  to  exctHde  pieces  of  equipment  such 
as  pumps  and  storage  containers  which 
are  used  to  haadto  materials  other  than 
vinyl  chloride  and  which  contain  essen¬ 
tially  no  vinyl  shloride. 

Two  fugitive  emission  sources  which 
were  considered  for  specific  regulation 
but  which  are  not  included  in  the  pro¬ 
posed  standard  as  such  are  vacuum 
pumps  and  steam  jets.  It  was  concluded 
that  a  separate  regulaticHi  is  unnecessary 
because  more  general  regulations  are  in¬ 
cluded  which  already  cover  vacuum 
piunps  and  steam  jets.  For  example, 
steam  jets  used  to  displace  vinyl  chlo¬ 
ride  or  oth^  contaminants  from  equip¬ 
ment  are  covered  by  general  regulations 
controlling  the  r«noval  of  vinyl  chloride 
from  equipment  by  any  means. 

Rationale  for  the  EhassiON  Limits 

The  piuTXise  of  the  proposed  standard 
Is  to  minimhie  the  risk  to  the  public 
health  by  setting  emission  llmitB  which 
will  reduce  emissions  to  the  level  at¬ 
tainable  with  the  best  available  control 
technology  for  each  emission  source  in 
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ethylene  dlchloiide-vlnyl  chloride  and 
polyvinyl  chloride  plants.  There  are 
many  technical  decisions  Involved  In  de¬ 
veloping  a  standard  on  the  basis  of  ‘ni}e8t 
available  control  technology.”  Therefore, 
EPA  established  two  criteria  for  m airing 
these  technical  decisions  as  follows: 

(a)  First,  the  control  techncdogy  must 
be  in  use  in  one  or  more  plants  In  the 
chemical  Industry  and  be  generally 
adaptable  for  use  at  the  plants  subject 
to  the  standard  within  the  time  allowed 
for  compliance  under  section  112,  and 

(b)  Second,  costs  were  considered  only 
when  they  were  grossly  disproportionate 
to  the  emission  reduction  achieved. 

In  this  interpretation  of  best  available 
control  technology  the  degree  of  con¬ 
sideration  of  costs  was  limited.  The  pro¬ 
posed  standard  was  adjusted  for  cost 
reasons  only  to  avoid  the  large  economic 
impact  of  industry  closure  and  control 
costs  that  are  grossly  disproportionate 
to  the  emission  reduction  achieved.  For 
.  example,  the  types  of  conceivable  control 
measures  which  were  rejected  because 
they  did  not  meet  the  established  criteria 
for  b^  available  control  technology  in¬ 
cluded  installing  control  technologies  for 
which  research  Is  currently  bting  con¬ 
ducted  or  is  planned,  but  which  have  not 
been  used  commercially;  placing  a  bub¬ 
ble  arotmd  an  industrlsd  complex  and 
venting  all  the  air  from  the  complex 
through  an  enormous  contitd  device;  and 
Installing  double  control  measures,  such 
as  two  incinerators  in  series,  which  could 
achieve  a  small  Increment  in  emission 
reduction  at  a  disproportionately  high 
cost.  A  fine  balancing  of  costs  against 
benefits  was  not  undertaken. 

A  further  comment  on  this  inter¬ 
pretation  is  in  order  to  reveal  one  other 
consideration  that  went  into  the  decision 
on  this  matter.  EPA  recognises  that  some 
sources  may  still  have  economic  diffi¬ 
culties  in  meeting  a  standard  based  on 
best  available  control  technedogy.  EPA 
does  not  intend  to  guarantee  that  no 
facility  will  have  to  close  in  order  to 
meet  such  a  standard.  It  is  Intended  cmly 
that  EPA  have  an  alternative  to  setting 
an  emission  prohibition  standard  which 
would  force  widespread  closures. 

In  order  to  develop  an  emission  stand¬ 
ard  for  each  of  the  sources  In  ethylene 
dichloride-vinyl  chloride  and  poljrvlnyl 
chloride  plants  based  on  the  Adelines 
which  had  been  establi^ed  for  "best 
available  control  technology,”  data  on 
control  ssrstems  were  obtained  through 
requests  for  information  under  the  au¬ 
thority  of  section  114  of  the  Clean  Air 
Act,  on-site  observation  of  plant  proc¬ 
esses,  consultation  with  industry  repre¬ 
sentatives  and  control  equipment  ven¬ 
dors,  one  emission  test,  and  two  studies 
completed  under  contract  to  EPA. 

Stack  Emissioics 

The  proposed  standard  limits  emis¬ 
sions  from  all  equipment  used  in  the 
ethylene  dichloride  purification  process 
and  the  vinyl  chloride  formation  and 
purification  processes  in  ethylene  di- 
chloride-vlnyl  chloride  plants  and  from 
all  recictors;  strippers;  containers  for 
mixing,  weighing  and  holding  which  pre¬ 


cede  the  stripper;  and  monomer  recovery 
systems  in  polyvinyl  chloride  plants  to 
a  concentration  of  10  ppm  vinyl  chloride. 
The  proposed  standard  also  requires 
ventliig  of  captured  fugitive  emissions 
through  a  control  system  from  which  the 
concentration  of  vinyl  chloride  does  not 
exceed  lOppm.  In  EPA’s  Judgment,  an 
outlet  concentration  of  10  ppm  r^re-, 
sents  best  available  control  technology 
fqjr  these  sources  and  can  be  achieved  by 
imrineration,  carbon  adsorption,  or  sol¬ 
vent  absorption.  None  of  these  control 
systems  has  been  used  by  ethylene  dl- 
chloride-vinyl  chloride  or  pohrvliiyl 
chloride  plants  until  recently,  and  then 
by  only  a  few  plants.  Therefore,  even 
though  EPA  has  made  a  concentrated 
effort  to  obtain  data  on  application  of 
these  control  systems  for  reduction  in 
vinyl  chloride  emissions,  there  are  few 
data  available  demonstrating  the  effec¬ 
tiveness  of  these  control  systems  when 
Installed  at  ethylene  dlchlonde-vlnyl 
chloride  or  polyvinyl  chloride  plants. 
EPA  did  conduct  a  source  test  on  one 
Incinerator  installed  at  an  ettiylene  dl- 
chloride-vinyl  chloride  plant  The  test 
demonstrated  control  to  a  levd  below 
the  proposed  limit  of  10  ppm.  One  poly¬ 
vinyl  chloride  producer  has  recently  in¬ 
stalled  a  carbon  adsorption  unit  to  con¬ 
trol  vinyl  chloride  emissions  from  the 
monomer  recovery  system  and  the  blend 
tanks.  During  the  time  in  which  the  unit 
has  been  operated,  it  has  gone  through 
more  than  700  regeneratii^  cycles,  and 
the  vinyl  chloride  content  in  the  exit 
gas  stream  has  been  reported  to  be  bdow 
10  pi»n.  In  addition,  one  vendor  of  ac¬ 
tivated  carbon  has  submitted  data  from 
laboratory  studies  on  the  control  of  vinyl 
chloride  by  carbon  adsorption.  The  ven¬ 
dor’s  conclusions  from  the  studies,  based 
on  15  cycles  of  operation,  were  that  ac¬ 
tivated  carbon  readily  adsorbs  vinyl 
chloride  in  concentrations  ranging  from 
50  ppm  to  over  300,000  ppm;  100  percent 
removal  of  vinyl  chloride  is  technically 
feasible  using  dual  beds  of  activated  car¬ 
bon;  activated  carbon  saturated  with 
vinyl  chloride  can  be  regenerated  in- 
place  using  either  steam  or  hot  nitrogen 
to  desorb  the  vlnylchlorlde;  and  no  .po¬ 
lymerization  of  vtayl  chloride  occurs  on 
the  bed.  Data  are  available  for  a  solvent 
absorption  unit  which  controls  emissions 
from  the  monomer  recovery  system  in  a 
polyvinyl  chloride  plant  to  a  concentra¬ 
tion  of  15  ppm;  in  EPA’s  Judgment,  how¬ 
ever,  this  particular  system,  which  is 
relatively  old  and  was  not  designed  spe¬ 
cifically  for  vinyl  chloride  control,  does 
not  represent  the  full  capability  of  sol¬ 
vent  absorption  in  reducing  vinyl  chlo¬ 
ride  emissions.  EPA  believes,  however, 
that  an  updated  solvent  adsorption  unit, 
as  well  as  an  incinerator  or  a  carbon 
adsorption  unit,  will  be  capable*  of  meet¬ 
ing  the  proposed  standard. 

The  proposed  standard  limits  vinyl 
chloride  emissions  from  the  oxychlorl- 
nation  reactor  in  ethylene  dlchloride- 
vinyl  chloride  plants  ot  0.02  kg/ 100  kg 
ethylene  dichloride  product.  Based  on 
individual  plants’  measurements  of  vinyl 
chloride  reported  to  EPA  under  sectlmi 
114  of  the  Clean  Air  Act,  this  onlsslon 


level  represents  the  best  available  con¬ 
trol  technology  through  control  of  pro¬ 
cess  variables  and  can  be  met  at  most  • 
plants  by  maintaining  operations  so  that 
the  emission  rate  (kg/100  kg)  does  not 
increase.  Incinerators  or  equivalent  add¬ 
on  control  technology  may  have  to  be 
used  to  attain  the  proposed  standard  at 
a  maximum  of  one  existing  plant  which 
has  relatively  large  missions  (in  addi¬ 
tion  to  a  few  companies  which  have  al¬ 
ready  Installed,  or  are  already  planning 
to  install,  incinerators) . 

EPA  considered  proposing  an  emission 
limit  for  the  oxychlorlnation  reactor 
representing  best  available  control  tech¬ 
nology  by  incineration  or  equivalent  con¬ 
trol  at  an  plants.  This,  in  conjunction 
with  the  proposed  emission  limits  for  the 
other  sources  in  ethylene  dichloride- vinyl 
chloride  plants,  would  reduce  the  total 
emissions  from  the  average  plant  tor  97 
percent.  Incineration  has  be«i  demon¬ 
strated  as  a  method  of  control  for  the 
three  major  emission  sources  in  ethylene 
dichloride- vinyl  chloride  plants.  The  oxy- 
chlorination  reactor,  however,  has  a 
large  volume,  low  hydrocarbon  concen¬ 
tration  efiSuent  gas  stream,  and  large 
quantities  of  supplemental  fuel  would  be 
required  for  combustion  of  its  emissions 
(296,000  million  cu.  ft.  of  gas/srr  at  an 
average  plant) .  In  comparison,  combus¬ 
tion  of  emissions  from  the  other  two 
major  emission  points  would  require  neg¬ 
ligible  supplemental  fuel.  One  company 
has  reduced  the  gas  volume  from  the 
oxychlorlnation  reactor  and  the  asso¬ 
ciated  energy  costs  by  recycling  the 
process  gas  stream  using  oxygen  instead 
of  air  to  feed  into  the  proc^.  A  second 
company  is  also  planning  to  install  this 
technology.  Although  the  recycling  and 
oxygen  feed  methodology  can  be  used 
for  two  types  of  oxychlorlnation  reac¬ 
tors,  further  research  would  be  needed 
to  determine  whether  this  technology 
can  be  used  for  each  of  the  types  of 
processes  at  all  of  the  plants.  A  third 
company  is  conducting  a  pilot  study  on 
controlling  the  oxychlorlnation  reactor 
emissions  with  catahrtic  oxidation,  an¬ 
other  method  for  reducing  the  high 
energy  costs.  This  system  has  not  been 
used  commercially  for  the  oxychlorina- 
tion  reactor,  and  it  is  not  known  at  this 
time  whether  it  will  be  technically  fea¬ 
sible  for  the  plants  to  use.  The  oxychlori- 
natinn  reactor  represents  a  relatively 
small  onission  source  (8  percent  of  the 
imcontrolled  emissions)  at  an  average 
plant.  EPA  concluded  that  the  energy 
costs  of  incinerating  the  large  volume, 
low  concentration  efSuent  gas  stream 
from  the  oxychlorlnation  reactor  at  the 
average  plant  would  be  grossly  dispro¬ 
portionate  to  the  emission  reduction 
achieved,  and  the  measures  which  are 
being  used  or  studied  for  reducing  the 
energy  costs  are  not  available  for  all  of 
the  types  of  oxychlorlnation  processes. 
Thus,  the  alternative  requiring  inciner¬ 
ation  or  equivalent  control  at  all  plants 
was  rejected. 

Since  the  oxychlorination  reactor  does 
contribute  only  a  small  percentage  of  the 
total  emissions  at  an  average  plant,  EPA 
also  considered  proposing  no  standard 
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for  It  at  aO.  The  proposed  emission  lim¬ 
its  for  the  other  two  emission  points  and 
the  fugitive  onission  sources  would  still 
reduce  emissions  by  90  percent  at  an 
average  plant.  Due  to  process  variables, 
however,  there  Is  a  wide  range  in  the 
reported  emissions  from  the  oxychlori- 
natlon  reactor  at  various  plants  from 
0.0024  Icg/lOO  kg  to  0.106  kg/100  kg  eth¬ 
ylene  dichloride  product  (0.0024  lb/ 100 
lb  to  0.06  lb/100  lb).  In  terms  of  mass 
emissions  per  unit  time,  the  emission 
rates  vary  between  0.5  to  46.3  kg/hr  (1.2 
to  103  Ib/hr).  In  EPA’s  Judgment,  the 
energy  costs  associated  with  Incineration 
of  the  emissions  from  the  oxychlorlna- 
tion  reactor  would  not  be  grossly  dis¬ 
proportionate  to  the  emisslcm  reduction 
achieved  at  those  plants  with  the  emis¬ 
sion  rates  at  the  tu>Por  end  of  this  range. 

Thus,  the  proposed  emission  limit  is 
essentially  a  cut-Krff  point  which  requires 
the  plants  at  the  upper  aid  of  the  range 
to  reduce  emissions  preferably  by  insti¬ 
tuting  process  changes,  and  if  this  is  not 
possible,  by  installing  incinerators  or 
equivalent  add-on  controL  Based  on 
available  data,  emissions  from  the  oxy- 
chloiination  reactor  at  the  majority  of 
the  existing  plants  meeting  the  proposed 
standard  would  be  below  4.5  kg/to  (10 
Ib/hr)  and  the  emissions  from  no  plant 
would  exceed  9.0  kg/hr  (20  Ib/hr).  Al¬ 
though  establishing  the  standard  in  this 
way  does  not  result  in  as  great  an  emis¬ 
sion  reduction  as  Installation  of  incinera¬ 
tors  or  equivalent  control  for  the  oxy- 
chlorination  reactor  at  all  of  the  plants, 
the  proposed  standard  is  based  on  a  con¬ 
sideration  of  costs  only  where  the  energy 
costs  would  be  grossly  disproportionate 
to  the  emission  reduction  achieved.  Fur¬ 
thermore,  as  technologies  using  less  en¬ 
ergy  for  controlling  the  oxychlorination 
reactor  are  developed.  EPA  will  evaluate 
the  desirability  of  proposing  standards 
which  would  require  a  higher  d^rree  of 
control  at  all  plants. 

The  propo^  standard  limits,  for 
polyvinyl  chloride  plants,  the  emissions 
from  process  equipment  following  the 
stripp^  operation  in  the  manufacture 
of  diib>er8lon  resins  (except  latex  resins) 
to  0.2  kg/100  kg  product  and  In  the  man¬ 
ufacture  of  all  other  resins  (includliic 
latex  resins)  to  0.04  kg/100  kg  product. 
One  way  in  which  these  emission  levds 
ean  be  attained  is  by  reducing  the  resid¬ 
ual  vinyl  chloride  monomer  in  dispersion 
resins  to  2000  ppm  or  less  and  in  all  other 
resins  to  400  ppm  or  less  during  the 
stripping  operation.  This  reducticm  must 
be  completed  before  the  resins  continue 
through  the  processing  equipment  fol¬ 
lowing  the  stripper.  This  type  of  contnd 
is  referred  to  as  improved  stripping 
technology.  The  propo^  standard  per¬ 
mits  averaging  of  emissions  to  the  extent 
that  the  vinyl  chloride  content  in  all 
grades  of  any  one  resin  type  completing 
the  stripping  operation  at  a  plant  site 
in  one  calendar  day  can  be  averaged  over 
the  24  hoiu:  period.  [“Resin  type”  refers 
to  the  broad  classification  of  a  resin  ac¬ 
cording  to  the  process  by  which  it  is 
manufactured  (e4(.  dispersion,  suspen¬ 
sion.  bulk,  latex,  and  solution).  “Resin 
grade”  is  the  subcategory  of  “resin  type” 
which  describes  a  resin  as  a  unique  resin. 


l.e.  the  most  exact  description  of  a  restax 
with  no  further  subdivision.]  These 
onission  levels  can  also  be  met  by  add-<m 
control  devices,  such  as  incinerators.  EPA 
discourages  \ise  of  the  add-on  control 
devices,  however,  because  unlike  im¬ 
proved  stripping  they  do  not  result  in  a 
lower  vinyl  chloride  content  in  the  poly¬ 
vinyl  chloride  resm  going  to  fabricating 
plants.  Furthermore,  these  devices  axe 
far  more  energy  consuming  for  these 
pcuUcular  emission  soiuees  thfm  im¬ 
proved  stripping  technology  and  'achieve 
no  more  emission  control,  m  fact,  these 
devices  have  not  been  used  commercially 
to  control  the  emissions  from  most  of 
this  particular  process  equipmoit.  be¬ 
cause  they  are  much  more  esnxenslve  for 
the  plants  to  use  than  Improved  strip¬ 
ping  technology.*  In  EPA’s  Judgment, 
however,  there  is  no  technical  reason 
why  they  could  not  be  applied. 

In  developing  the  proposed  standard 
for  process  equipment  following  the 
stripper,  it  was  necessary  for  EPA  to 
make  decisions  concerning  the  levels  of 
control  which  should  be  required  for  the 
various  resin  types  and  the  desirability  of 
allowing  averaging  amcmg  resin  grades. 
Stripping  technology  has  been  used  cmn- 
meicially  at  polyvinyl  chloride  plants  in 
the  past,  but  the  technolc^  has  been  de¬ 
sign^  to  perform  only  to  the  extent  nec¬ 
essary  to  recover  raw  materials  fmr  eco¬ 
nomic  purposes  rather  than  for  emission 
reduction.  More  recently,  as  a  result  at 
the  October  4.  1974.  OSHA  standard 
polyvinyl  chloride  resin  producers  have 
bem  motivated  to  develop  stripping  tech¬ 
nology  to  reduce  further  the  vinyl  chlo¬ 
ride  content  in  resins  during  the  strip¬ 
ping  operation.  By  improving  stripping 
technology  producers  will  not  only  reduce 
in-plant  exposure  levels  as  required  but 
will  also  satisfy  fabricator  demand  for 
resins  which  have  low  concentrations  ctf 
vinyl  chloride  and  thus  do  not  cause  the 
fabricators  to  be  in  violation  of  the  C)SHA 
standard.  Some  companies  have  devoted 
more  time  and  resoiurces  to  improve  the 
effectiveness  of  stripping  as  an  wnisRinm 
control  measiue  than  have  other  com¬ 
panies.  Optimum  stripping  consists  of  a 
set  of  operating  (xmditlans  which  nuMt 
be  devetaped  experimentally  on  an  In¬ 
dividual  basis  for  the  many  rrainn  Baaed 
on  informaticm  supplied  to  EPA  by  in¬ 
dividual  companies  which  have  devoted 
time  and  resources  to  develop  improved 
stripping,  EPA  concluded  that  techmdogy 
is  curroitly  available  to  strip  the  major¬ 
ity  of  resins,  except  dispersion  resins,  to 
400  ppm  or  lower.  This  same  degree  of 
con^l  is  achievable  through  add-on  de¬ 
vices. 

Some  resins  are  more  difficult  to  strip 
than  other  resins  due  to  dlfforences  in 
characteristics  such  as  porosity  and  heat 
sensitivity.  Whereas  current  stripping 
technology  can  reduce  the  residual  vinyl 
chloride  content  in  the  maJoriW  of  the 
resins  other  than  dispersion  resim  to  be¬ 
low  400  ppm  (and  in  some  cases  far  be¬ 
low  400  ppm),  it  can  reduce  the  vin^ 
chloride  content  in  a  few  resins  tmly  to 
levels  as  high  as  4000  ppm.  EPA  considered 
proposing  a  separate  standard  based  on 
best  available  control  technology  f  m:  each 
of  the  different  grades  of  resin.  This 


could  have  conceivably  been  done  based 
on  theoretical  factors,  l^wever,  EPA 
concluded  that  it  would  be  difficult,  if  not 
impossible,  to  do  this,  because  the  reduc¬ 
tions  that  can  be  achieved  depend  m  a 
given  system  and  must  be  determined 
actual  measurements  on  a  particular  res¬ 
in  for  a  particular  set  of  conditions.  The 
large  number  of  resin  grades  makes  it 
impractical  for  EPA  to  conduct  individ- 
iial  testing  for  each  one.  Available  data 
Indicate  that  most  of  the  compemies  pro¬ 
duce  several  grades  of  resin  simultane¬ 
ously  and  that  when  the  grades  are  aver¬ 
aged  on  a  dally  basis,  the  number  of  res¬ 
ins  which  can  be  stripped  to  lower  th^u 
400  ppm  is  sufficient  to  (rffSet  the  few 
resins  which  cannot  be.  The  proposed 
standard  allows  an  averaging  time  of  24 
hours  because,  if  a  plant  wane  process¬ 
ing  several  grades  simultaneously  and 
(me  grade  could  not  be  stripped  to  400 
ppm,  the  total  emissions  fttun  striiming 
an  grades  to  an  average  (ff  400  ppm  would 
be  no  greater  than  stripping  each  grade 
to  400  ppm.  'The  alternative  of  increas¬ 
ing  the  averaging  time  to  a  week  or 
month  was  rejected  because  this  wouMl 
permit  higher  peak  emission  levels  than 
averaging  (m  a  24-hour  basis. 

Since  stripping  technology  is  currently 
in  the  development  stage,  it  is  ponible 
that  lower  levels  of  onissions  wiU  be 
achievable  befeme  promulgation  of  the 
IHoposed  standard,  interested  parties  are 
invited  to  submit,  during  the  comment 
perioct  factual  data  on  the  status  of 
stripping  technology.  If  data  become 
available  which  warrant  a  substantial 
change  in  the  level  of  the  onissiem  limi¬ 
tation.  EPA  will  annoimce  a  revision  to 
the  proposed  standard  in  the  Fksbral 
Rkgistsr  and  invite  the  public  to  com¬ 
ment  on  it.  Interested  persons  are  also 
Invited  to  comment  on  the  averaging  (xm- 
cept  Included  in  the  pnoposal.  because 
EPA  recognizes  that  permitting  averag¬ 
ing  across  resin  grades  on  a  daily  basis 
may  give  an  advantage  to  the  larger  com¬ 
panies  producing  a  nmnber  of  resin 
grades  each  day. 

A  separate  standard  is  being  proposed 
for  (ilsperskm  resins.  EPA  considered  the 
alternative  of  proposing  the  standard  so 
that  disperskm  resins  would  have  to  be 
stripped  to  the  same  level  as  other  resins. 
For  several  reasons,  however,  technedogy 
to  strip  residual  vinyl  chloride  monomer 
from  dispersion  resins  has  not  been  de¬ 
veloped  to  the  same  degree  as  it  has  for 
other  resins.  First,  information  submitted 
to  EPA  under  section  114  of  the  Act  indi¬ 
cates  tbaX  dispersion  r»lns  are  more 
difficult  to  strip  with  conventional  tech- 
niciues  than  are  other  resins,  because 
the  higher  temperatures  which  can  be 
appUed  to  other  resins  destroy  the  stabll- 
i^  of  di£persl(m  resins  and  thus  the 
(piality  of  the  product.  Second,  polyvinyl 
(ihlorlde  producers  have  devoted  more 
research  and  development  time  to  im¬ 
proving  conventional  stripping  for  other 
resins  than  to  developing  new  teclmology 
for  dispersion  resins,  because  dlspersicm 
resins  represent  only  about  13  percent  at 
the  total  pnxiuctlon.  Furthermore,  the 
Incoitlve  to  improve  stripping  to  satMy 
fabricator  donands  for  low-monomer 
content  product  does  not  exist  for  <ils- 
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persion  resins,  because  the  product  has 
always  been  low  in  monomer  content  as 
a  result  of  loss  of  almost  all  of  the  resid¬ 
ual  monomer  to  the  atmosphere  during 
the  drying  operation  which  occiu«  after 
stripping.  In  general,  the  loss  in  drying 
dispersion  resins  is  proportionately 
higher  than  in  drjdng  other  resins.  For 
these  reasons,  technology  has  not  been 
demonstrated  for  stripping  dispersion 
resins  to  the  degree  that  the  proposed 
standard  requires  other  resins  to  be 
stripped  to  (400  p)pm).  Based  on  infor¬ 
mation  received  under  section  114  of  the 
Clean  Air  Act  from  individual  companies 
on  research  and  development  of  stripping 
technology  for  dispersion  resins,  it  ap¬ 
pears  that  the  most  optimistic  company 
will  not  be  able  to  achieve  stripping  to 
levels  of  400  ppm  for  at  least  four  years. 
Thus,  EPA  concluded  that  the  time  re¬ 
quired  for  research  and  development  of 
such  technology  far  exceeds  the  maxi¬ 
mum  time  allowed  by  section  112  for 
compliance  (two  years  from  the  date  of 
promulgation  or  two  and  a  half  years 
from  the  date  of  proposal) .  Furthermore, 
this  level  of  control  cannot  be  achieved  in 
the  manufacture  of  dispersion  resins  by 
add-on  controls,  and  therefore  no  op¬ 
tions  to  undeveloped  stripping  technology 
would  be  available  for  use  by  the  plants. 
Therefore,  this  alternative  could  necessi¬ 
tate  closure  of  dispersion  resin  plants 
until  the  controls  could  be  develop^.  As 
already  stated,  EPA  concluded  that  best 
available  control  technology  rather  than 
closure  of  plants  would  be  the  approach 
adopted  for  the  proposed  standard. 

EPA  also  considered  the  alternative  of 
proposing  the  standard  to  require  a  level 
of  stripping  which  has  been  demon¬ 
strated  for  all  dispersion  resin  grades  at 
all  plants;  i.e.,  essentially  no  control  of 
emissions  from  sources  following  the 
stripper.  This  alternative  was  rejected 
because,  as  has  already  been  explained, 
the  polyvinyl  chloride  companies  have 
just  recently  begim  to  improve  stiripping 
technology  for  dispersion  resins,  and 
EPA  determined  t^t  currently  used 
technlqiies  do  not  represent  best  control 
technology.  Based  on  available  data,  it 
Is  judged  that  by  the  time  the  propo^ 
standard  must  be  implemented,  improved 
stripping  technology  could  be  available 
for  plants  to  use.  If  this  alternative  were 
selected  as  the  basis  for  the  proposed' 
standard,  it  would  provide  no  incentive 
to  further  develop  existing  stripping 
techniques  to  control  emissions.  Fur¬ 
thermore,  although  they  are  more  costly 
In  terms  of  energy,  environmental,  ana 
economic  impacts,  add-on  controls  (e.g. 
Incinerators)  are  available  which  could 
be  used  to  reduce  emissions  to  a  much 
lower  level  than  that  represented  by  this 
alternative. 

EPA,  therefore,  attempted  to  deter¬ 
mine  the  degree  of  stripping  which  could 
be  accomplished  for  dispersion  resins 
by  best  control  technology.  Section  112 
requires  existing  plants  to  comply  with 
a  standard  within  90  days,  of  promulga¬ 
tion.  but  it  provides  for  waivers  up  to 
two  years  (two  and  a  half  years  from 
proposal)  for  control  If  “ste^  will  be 
taken  during  the  period  of  waiver  to 
assure  that  the  health  ot  persons  will  be 


protected  from  Imminent  endanger- 
ment.”  EPA  therefore  endeavored  to  de¬ 
termine  the  degree  of  control  technology 
development  that  is  likely  over  the  next 
two  and  a  half  years.  Under  the  author¬ 
ity  of  section  114  of  the  Act,  EPA  con¬ 
tacted  the  ten  companies  that  manufac¬ 
ture  dispersion  resins  and  requested 
Information  regarding  the  degree  to 
which  these  resins  can  be  stripped  with 
technology  developed  in  the  next  two 
and  a  half  years.  Two  of  the  companies 
do  not  plan  to  make  dispersion,  resins  in 
the  future.  Two  of  the  companies  re¬ 
sponded  that  they  could  not  reach  levels 
below  6,000  ppm.  However,  some  com¬ 
panies  have  devoted  more  time  and  re¬ 
sources  to  improve  the  effectiveness  of 
stripping  as  an  emission  control  meas¬ 
ure  than  other  companies.  Three  of  the 
companies,  which  appeared  to  have  de¬ 
voted  more  time  to  research  and  devel¬ 
opment  of  stripping  technology  for  dis¬ 
persion  resins,  reported  they  would  be 
able  to  strip  all  resin  grades  to  levels  of 
2,000  ppm  or  lower.  One  of  these  com¬ 
panies  is  already  stripping  each  of  its 
resin  grades  to  this  level  and  another  of 
the  companies  is  stripping  some  of  its 
resin  grades  to  this  level.  A  fourth  com¬ 
pany,  which  did  not  make  any  predic¬ 
tions,  is  also  stripping  some  of  its  resin 
grades  to  a  level  of  2,000  ppm.  The  pre¬ 
dictions  of  the  other  two  companies 
ranged  between  4,000  and  6,000  ppm  de¬ 
pending  on  the  resin  grade.  Based  on 
information  received  from  all  companies 
that  are  known  to  make  dispersion  resins, 
it  is  EPA’s  judgment  that,  for  dispersion 
resins,  best  available  control  technology 
through  stripping  can  achieve  levels  of 
2,000  ppm  averaged,  as  for  the  other 
resins,  on  a  24-hour  basis.  Add-on  con¬ 
trol  devices  are  capable  of  reducing 
emissions  to  a  level  equivalent  to  strip¬ 
ping  to  2,000  ppm.  Add-on  control  de¬ 
vices  cannot  reduce  total  mass  emissions 
from  the  equipment  following  the  strip¬ 
per  in  dispersion  plants  as  low  as  they 
can  in  the  manufactiue  of  other  resins, 
due  to  the  type  of  dryer  which  is  used 
at  these  plants. 

EPA  considered  proposing  the  stand¬ 
ard  to  allow  averaging  of  residual  vinyl 
chloride  concentrations  in  dispersion 
resins  with  those  in  other  resins,  so  that 
a  plant  could  compensate  for  higher 
levels  in  di^rsion  resins  by  stripping 
other  resins  to  a  lower  level.  This  con¬ 
cept  is  judged  to  be  inequitable  because 
for  some  plants  dispersion  resins  com¬ 
pose  less  than  5  percent  of  the  total  resin 
production  and  at  other  plants  they  com¬ 
pose  60  or  more  percent.  EPA  concluded 
that  it  would  be  more  reasonable  to  rec¬ 
ognize  the  significant  differences  be¬ 
tween  dispersion  resins  and  other  resins 
and  require  application  of  best  avail¬ 
able  control  technology  to  the  process¬ 
ing  of  each. 

EPA  considered  proposing  a  standard 
which  would  require  the  emissions  from 
sliury  blend  tanks  and  inprocess  waste- 
water  from  equipment  following  the 
stripping  operation  to  be  controlled  by 
add-on  de^dces  as  well  as  by  improved 
stripping  technology.  One  relativ^  new 
plant  decreased  the  gas  volume  of  the 
exit  stream  from  slurry  blend  tanks  by 


replacing  air  with  nitrogen  and  enclos¬ 
ing  the  tanks.  A  carbon  adsorption  unit 
was  then  installed  to  control  emissions 
In  the  reduced  gas  volume.  Although  it 
has  not  been  done  by  any  plant  in  the 
industry,  there  is  no  technical  reason 
why  the  inprocess  wastewater  from  cen¬ 
trifuges  which  follow  the  stripper  can¬ 
not  be  controlled  by  a  water  stripper. 
Such  control  systems  were  included  in 
the  economic  analysis  conducted  by  EPA. 
The  analysis  showed  that,  if  plants  used 
improved  resin  stripping  (as  opposed  to 
add-on  controls)  to  meet  the  proposed 
standard,  the  costs  of  these  additional 
systems  for  slurry  blend  tanks  and  in- 
process  wastewater  would  be  grossly  dis¬ 
proportionate  to  the  emission  reduction 
achieved.  Based  on  available  information 
on  the  emissions  from  slurry  blend  tanks 
after  stripping  has  been  used  to  reduce 
to  400  ppm  the  residual  vinyl  chloride 
content  in  the  resin  produced  by  an  av¬ 
erage  plant,  the  addition  of  an  add-on 
control  device  would  further  reduce 
emissions  by  approximately  0.5  kg/hr 
(1  Ib/hr),  i.e.  the  device  would  remove 
an  additional  0.1  percent  of  the  original 
uncontrolled  emissions.  Collecting  the 
0.5  kg/hr  would  increase  the  capital  costs 
of  control  to  an  average  plant  by  about 
19  percent  and  the  annual  costs  by  about 
13  percent.  Similarly,  the  installation  of 
an  add-on  control  device  in  addition  to 
improved  stripping  for  the  vinyl  chloride 
in  centrifuge  water  would  reduce  emis¬ 
sions  by  no  more  than  the  add-on  con¬ 
trol  device  for  slurry  blend  tanks,  and 
would  increase  the  capital  costs  of  con¬ 
trol  to  an  average  plant  by  about  13 
percent  and  the  annual  costs  by  46  per¬ 
cent.  The  large  increase  in  annual  costs 
would  be  due  to  the  large  quantity  of 
steam  which  would  be  required  to  remove 
the  vinyl  chloride  from  a  large  volume, 
low  concentration  water  stream.  Fur¬ 
thermore,  if  these  additional  controls 
were  required,  plants  using  add-on  con¬ 
trol  technology  would  not  be  able  to 
attain  the  same  level  of  control  as  plants 
using  improved  stripping  technology. 
The  reason  for  this  Is  that  these  plants 
would  already  be  using  add-on  controls 
and  installing  additional  add-on  con¬ 
trols  would  have  little,  if  any,  effect. 

The  proposed  standard  limits  the  emis¬ 
sions  of  vinyl  chloride  from  opening  of 
reactors,  reactor  entry  purge,  venting 
inert  gases  from  the  reactor,  and  a-ny 
other  contact  of  the  reactor  contents  with 
the  abient  air,  to  0.001  kg/ 100  kg  product. 
One  way  the  standard  may  be  attained 
is  by  a  combination  of  (1)  reducing  the 
number  of  reactor  openings  by  using  high 
pressure  water  jets,  solvent  cleaning,  or 
other  means  to  prevent  the  need  to  hand- 
clean  reactors  and  (2)  displacing  the 
vinyl  chloride  with  water  to  a  gasholder 
or  recovery  system  before  a  reactor  is 
opened.  The  level  of  the  proposed  stand¬ 
ard  is  based  on  best  available  control 
technology  as  demonstrated  by  one 
plant,  and  there  is  no  apparent  reason 
why  toe  same  technology  cannot  be  em¬ 
ployed  at  other  plants,  except  plants 
which  produce  bulk  resins.  This  tech¬ 
nology  cannot  be  used  for  postpolsrmeri- 
zation  reactors  in  plants  producing  bulk 
resins  for  two  reasons.  First,  toe  pro- 
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ductlon  of  bulk  resin  Is  a  dry  process 
and  water  used  to  displace  the  vinyl 
chloride  from  the  reactor  before  opening 
It  would  cause  a  contamination  problem. 
Second,  since  the  resin  product  Is  air 
conveyed  from  the  postpohmierlsatlon 
reactor,  the  reactor  Is  opened  to  the  at¬ 
mosphere  after  each  batch.  Manufac¬ 
turers  of  bulk  resins  can  achieve  the  level 
of  the  proposed  standard  by  evacuating 
the  reactor  several  times  and  breaking 
the  vacuum  with  nitrogen.  The  number 
of  evacuations  would  depend  on  the  vol¬ 
ume  of  gas  in  the  reactor  and  the  vac¬ 
uum  Involved. 

A  zero  emission  limit  Is  being  proposed 
for  relief  discharges  which  can  be  pre¬ 
vented.  In  most  cases,  such  discharges 
from  reactors  can  be  prevented  by  meas¬ 
ures  including,  but  not  limited  to,  prop¬ 
erly  Instrumenting  the  reactors  to  detect 
upset  conditions.  Injecting  chemicals  to 
stop  the  polymerization  reaction  during 
upset  conditions,  venting  the  reactor 
contents  to  a  gasholder  diirlng  upset 
conditions  and  ultimately  to  a  recovery 
S3^tem,  providing  employees  with  im¬ 
proved  training  on  preventing  and  han¬ 
dling  upset  conditions,  and  utilizing  a 
stand-by  sovnce  of  power.  For  other 
pieces  of  equipment.  Increasing  pressure 
due  to  inert  gases  In  the  system  can  be 
relieved  by  manual  venting  to  a  gas¬ 
holder  or  recovery  system.  The  condi¬ 
tions  which  lead  to  discharges  can  also 
be  prevKited  In  most  cases  by  proper 
bftnrinng  and  transfer  of  vinyl  chloride 
or  materials  containing  vinyl  chloride. 
Discharges  which  cannot  be  avoided  by 
taking  such  preventive  measures,  such 
as  those  caused  by  natural  disasters,  will 
not  be  In  violation  of  the  proposed  stand¬ 
ard  If  the  owner  or  operator  notifies  EIPA 
within  10  days  concerning  the  nature  and 
cause  of  the  discharge.  This  notification 
provision  Is  necessary  to  permit  EFA  to 
Investigate  the  surrounding  conditions 
and  determine  whether  the  discharge 
could  have  been  prevented.  For  the  pur¬ 
poses  of  the  proposed  standard,  operator 
error  Is  considered  to  be  prevraitable. 

Fugitive  Emissions 

The  proposed  standard  Includes  emis¬ 
sion  limits  for  all  known  sources  of  fugi¬ 
tive  emissions  and  is  Intended  to  mini¬ 
mize  these  emissions  to  the  maximum  ex¬ 
tent  possible  with  available  control  tech¬ 
nology.  Some  of  the  emission  limits  are 
niunerically  defined.  Where  It  Is  infeasi¬ 
ble  to  state  numerical  limits,  the  stand¬ 
ard  specifies  equipment  and  procedural 
requirements. 

All  of  the  equipment  and  procedures 
specified  for  reducing  fugitive  emissions, 
such  as  removal  of  vinyl  chloride  from 
loading  and  unloading  lines  and  process 
equipment  before  exposure  to  the  atmos¬ 
phere,  displacement  of  the  contents  of 
a  sampling  flask  back  to  the  process  dur¬ 
ing  sampling,  and  capture  and  control  of 
the  emissions,  have  been  used  by  one  or 
more  ethylene  dichjpride-vlnyl  chloride 
or  polyvinyl  chloride  plants  and  are  de¬ 
scribed  In  plant  responses  to  Inquiries 
from  EPA  imder  the  authority  of  section 
114  of  the  Act. 
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For  fugitive  emissions,  the  proposed 
standard  requires  that  the  vinyl  chloride 
concentration  In  process  equipment 
greater  than  or  equal  to  5500  1  (1250  gal) 

In  volume  (other  than  reactors)  be  re¬ 
duced  to  2  percent  by  volume  at  standard 
pressure  and  temperature  before  the 
equipment  is  opened  to  the  atmosphere. 
This  can  be  accomplished  by  vacmun 
pump  or  by  displacement  with  water  or 
Inert  gases.  For  process  equipment  that 
is  smaller  than  5500  1  (1250  gal)  In  vol¬ 
ume,  the  proposed  standard  requires  that 
the  amount  of  vinyl  chloride  In  the 
equipment  be  reduced  to  110  1  (25  gal) 
at  standard  pressure  and  temperature 
before  opening  the  equipment  to  the  at¬ 
mosphere.  Any  vinyl  chloride  removed 
from  the  equipment  would  have  to  be 
ducted  through  a  control  system. 

A  cut-off  point  which  requires  that  the 
vinyl  chloride  be  reduced  by  a  greater 
percentage  in  the  larger  pieces  of  equip¬ 
ment  than  in  the  smaller  ones  was  es¬ 
tablished  because:  (1)  the  emissions 
from  opening  large  equipment  sure  much 
greater  than  from  opening  smsill  equip¬ 
ment,  even  with  the  stsmdard  in  effect, 
(2)  the  smsdler  equipment  is  not  de¬ 
signed  to  use  a  vacuum  or  purge  system 
to  remove  the  vinyl  chloride,  smd  in  some 
cases  it  is  not  designed  to  withstand 
pressure,  smd  (3)  at  some  point  the  vinyl 
chloride  emissions  from  disconnecting 
the  extensive  equipment  needed  to  re¬ 
move  vinyl  chloride  from  every  sectkm 
of  pipe  or  other  piece  of  small  equipment 
smd  trsmsfer  it  to  a  control  system  would 
be  greater  thsm  the  emlssisms  from  open¬ 
ing  the  section  of  pipe  or  other  Mnall 
equipment. 

Hie  proposed  stsmdard  includes  a 
more  stringent  limitation  for  emissions 
from  opening  of  reactors  thsm  It  does  for 
opening  of  other  equipment.  The  onls- 
slon  limit  for  opening  of  resmtors  (0.001 
kg/100  kg  (iroduct)  hsis  sdresuiy  been 
discussed.  The  resison  for  the  more  strin¬ 
gent  limitation  for  reactors  is  that,  un¬ 
like  other  equipment,  the  resmtors  sure 
typicfilly  opened  on  a  frequent  smd  rou¬ 
tine  bsisis. 

The  ssune  resisoning  explsdns  why  the 
proposed  stsmdsu*d  Includes  a  sepsurate 
emission  limit  for  emissions  to  the  at¬ 
mosphere  from  disconnecting  equipment 
(hoses,  couplings,  vsilves,  etc.)  used  in 
the  trsmsfer  of  vinyl  chloride  from  stor- 
sige  to  trsmsport  vessels  at  ethylene  dl- 
chloride-vinyl  plsmts  and  from  transport 
to  storage  vessels  at  polyvinyl  chloride 
plants.  Although  the  losuling  smd  un- 
losiding  lines  sure  relatively  smsdl  in  vol¬ 
ume  compsured  with  some  of  the  other 
equipment  which  esm  be  open^  to  the 
atmosphere,  they  sure  used  and  discon¬ 
nected  on  a  frequent  smd  routine  bsisis; 
i.e.,  seversJ  times  per  day.  The  proposed 
emission  limit  for  esmh  losiding  smd  un- 
losuling  line  requires  that  after  each 
loading  or  unloading  operation  before 
opening  any  part  of  the  line  to  the  at¬ 
mosphere,  the  qusmtity  of  vinyl  chloride 
in  all  psuts  of  the  line  that  fu*e  to  be 
opened  is  to  be  reduced  to  4.4  1  (1  gsd), 
at  stsmdsurd  temperature  smd  pressure. 
Four  smd  four  tenths  liters  of  vinyl  chlo¬ 
ride  at  stsmdard  tonp^ture  and  pres- 
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sure  Is  equsd  to  about  0.0098  kg  (0.022 
lb)  of  vinyl  chloride. 

The  method  for  attaining  the  standsurd 
would  depend  on  the  volume  of  the  equip¬ 
ment  to  be  opened  to  the  atmosphere.  If 
sm  entire  hose  is  to  be  disconnected  smd 
op^ed  to  the  atmosphere,  the  hose  could 
be  evacuated.  However,  more  commonly 
there  would  be  a  couple  of  vsdves  between 
the  hose  smd  the  storage  (or  trsmsport) 
vessel  with  a  coupling  between  the 
vsdves.  In  this  csise,  if  only  the  coupling 
were  to  be  disconnected  smd  opened  to 
the  atmosphere,  the  percent  reduction 
In  vinyl  chloride  required  would  depend 
on  the  volume  of  the  coupling.  If  it  were 
4.4  1  (1  gal)  in  volume.  It  would  have  to 
be  reduced  to  760  mm  Hg  smd  if  it  were 
8.8  1  (2  gal)  in  volume,  it  would  have  to 
be  reduced  to  380  mm  Hg. 

Also,  during  loading  smd  unloading  op¬ 
erations.  the  proposed  stsmdsutt  woiild 
require  that  the  emissions  from  the  dis¬ 
charge  end  of  slip  gauges  used  to  meas¬ 
ure  the  vinyl  chloride  liquid  level  In 
trsmsport  smd  storsige  vessels  be  cap¬ 
tured  smd  ducted  to  a  control  syston. 
EssentlsJly,  there  would  be  no  emi.««inT|K 
from  slip  gauges. 

Leaks  from  sesils  on  rotsiry  pumps  can 
essentially  be  eliminated  by  using  double 
mechsmical  seals  or  pumps  with  no  seals, 
such  SIS  the  type  with  magnet  to  magnet 
drive  or  a  esmned  pump  In  which  the 
eddy  current  passes  through  the  pump 
fillip  Leaks  from  seals  on  reciprocating 
pumps  call  be  minimized  by  double  out¬ 
board  seals.  Double  mechanical  sesds  en 
be  used  on  agitators  smd  compressors  to 
minimize  leaks.  Hie  proposed  standard 
Includes  equipment  specifications  requir¬ 
ing  that  these  methods,  or  equivalent, 
be  used  to  minimize  leaks  from  seals  on 
pumps,  compressors,  and  agitators. 

The  proposed  stsmdard  sdso  includes 
equipment  specifications  requiring  that 
lesiks  from  r^ef  valves  be  minimized  by 
installing  a  rupture  disk  between  each 
relief  valve  smd  the  equipment  served 
by  the  relief  valve,  or  equivalent.  An 
equivalent  method  of  control  would  be  to 
connect  the  discharge  line  from  a  rell^ 
vsdve  to  process  equipment  or  to  a  re¬ 
covery  system.  If  a  rupture  disk  were 
used  as  the  method  of  control,  there 
would  be  a  potentlsd  problem  if  a  leak 
should  occur  from  the  rupture  disk  smd 
cause  a  build-up  of  pressure  between  the 
rupture  disk  smd  the  relief  vsdve.  This 
is  expected  to  occur  Infrequently  because 
the  resison  for  requiring  the  rupture  disk 
is  that  it  is  less  likely  to  lesik  thsm  a 
relief  vsdve.  Although  the  proposed 
stsmdard  does  not  require  smy  specific 
equipment  or  procedures  to  prevent  the 
potoitial  pressure  build-up,  there  sue 
several  methods  avsiilable  for  the  plsmts 
to  use  to  avoid  this  potential  problem. 
These  include  (1)  instsdling  a  pressure 
gauge  between  the  disk  smd  vsilve  smd 
routinely  checking  the  pressiue,  and  (2) 
instsdling  a  bsdl  check  excess  flow  vsdue 
between  the  disk  smd  the  relief  valve  and 
routinely  checking  for  smy  flow  from  the 
bsdl  check  excess  flow  vsdve. 

The  proposed  standard  would  require 
capture  smd  control  of  emissions  of  vinyl 
chloride  bearing  gases  during  manusd 
venting  from  processing  equipment.  For 


FEDERAL  REGISTER,  VOL  40,  NO.  248— WEDNESDAY,  DECEMBER  24,  1975 


59540 


PROPOSED  RULES 


example,  it  would  permit  no  manual 
venting  of  vinyl  chjorlde  to  the  atmos¬ 
phere  to  reduce  the  pressure  in  reactors 
during  upset  conditions  or  to  remove 
inert  gases  from  vessels  used  to  store 
vinyl  chloride.  The  gases  would  instead 
have  to  be  transferred  to  a  gasholder, 
a  recovery  system,  another  piece  of 
equipment  (such  as  another  empty  reac¬ 
tor)  ,  or  to  a  control  system.  With  regard 
to  reducing  pressure  in  reactors  during 
upset  conditions,  the  issue  has  been 
raised  as  to  whether  permitting  manual 
venting  to  the  atmosphere  could  result 
in  overall  lower  emissions  than  not  per¬ 
mitting  manual  venting  to  the  atmos¬ 
phere.  EPA  urges  all  interested  persons 
to  submit  factual  data  bearing  on  this 
issue  during  the  comment  period. 

The  pr(H)osed  standard  minimizes  vinyl 
chloride  losses  from  sample  flasks  dur¬ 
ing  sample  acquisition  by  requiring  that 
the  sample  be  collected  in  a  closed  sys¬ 
tem.  Vinyl  chloride  which  could  be  lost 
to  the  atmosphere  is  instead  flushed  back 
to  the  process  using  this  system. 

The  proposed  standard  requires  de¬ 
velopment  of  and  adherence  to  a  for¬ 
malized  program  for  detection  of  leaks 
from  equipment  in  vinyl  chloride  service 
and  elimination  of  these  leaks.  The  for¬ 
malized  program  must  include  a  multi¬ 
point  vinyl  chloride  detector  and  a  port¬ 
able  hydrocarbon  detector.  Rather  than 
specifying  the  number  of  points  to  be 
monitored,  the  sensitivities  of  the  multi¬ 
point  detector,  the  vinyl  chloride  con¬ 
centration  that  indicates  a  leak,  and  the 
actions  to  be  taken  to  repair  leaks,  the 
proposed  standard  requires  each  plant 
owner  or  operator  to  prepare  a  program 
plan  containing  these  specifications  and 
to  submit  the  plan  to  the  Administrator 
for  approval.  The  plant  owner  or  opera¬ 
tor  is  at  the  same  time  required  to 
submit  data  on  background  concen¬ 
trations  of  vinyl  chloride  in  different 
areas  of  the  plant  to  use  in  determining 
the  vinyl  chloride  concentration  that 
should  be  designated  as  indicating  a 
leak.  Since  the  background  concentra¬ 
tions  vary  among  different  areas  of  the 
plant,  the  definition  of  leak  may  also 
vary  among  different  areas  of  the  plant. 
ERA’S  decision  on  whether  a  program 
is  adequate  will  be  based  on  (1)  the  date 
the  program  will  be  implemented,  (2) 
the  characteristics  of  the  multipoint  de- 
tor  and  portable  hydrocarbon  detec¬ 
tor  (including  the  sensitivities  of  the  in¬ 
struments)  ,  (3)  the  niunber  and  location 
of  points  to  be  monitored  in  comparison 
wito  the  niunber  of  pieces  of  equipment 
in  vinyl  chloride  service  and  the  size  and 
physical  lay-out  of  the  plant,  (4)  the 
proposed  frequency  of  monitoring,  (5) 
the  vinyl  chloride  concentration(s)  des¬ 
ignated  as  indicating  a  leak  compared 
with  the  background  concentrations  of 
vinyl  chloride  in  the  plant,  and  (6)  any 
other  information  contain^  in  the  pro¬ 
gram  plan.  This  approach  has  been  ta¬ 
ken  b^ause  the  number  of  points  which 
need  to  be  monitored  amd  the  back¬ 
ground  concentrations  of  vinyl  chloride 
vary  depending  on  the  size,  configura¬ 
tion  and  age  of  a  plant  and,  in  the  case 
of  a  polyvinyl  chloride  plant,  on  the 
number  of  reactors.  Plans,  therefore. 


must  be  tailored  to  the  design  of  each 
Individual  plant.  This  approach  gives 
each  source  the  flexibility  to  develop  a 
plan  that  it  believes  to  be  the  most  ef¬ 
ficient. 

The  proposed  standard  Includes  an 
emission  limit  for  inprocess  wastewater 
which  contains  at  least  10  ppm  by 
weight  vinyl  chloride,  measured  directly 
'as  the  wastewater  stream  leaves  the 
process  equipment  and  before  it  is  mixed 
with  wastewater  from  any  other  source. 
This  cut-off  point  was  selected  because, 
based  on  data  which  are  available  from 
polyvinyl  chloride  plants,  it  distinguishes 
between  the  low  volume  wastewater 
streams  with  high  concentrations  of 
vinyl  chloride  and  the  large  volume 
wastewater  streams  with  low  concen¬ 
trations  of  vinyl  chloride.  In  effect,  the 
prop>osed  standard  would  require  control 
of  w'astewater  streams  from  pumps  used 
in  the  monomer  recovery  system  and 
from  monomer  recycle  tanks  where 
wastewater,  which  has  been  entrained 
"With  recovered  monomer  is  separated 
and  removed.  It  would  also  require  con¬ 
trol  of  wastewater  which  had  been  used, 
in  accordance  with  other  requirements 
of  the  proposed  standard,  to  displace 
vinyl  chloride  in  equipment  before  the 
equipment  is  opened.  It  would  not  re¬ 
quire  control  of  wastewater  which  had 
been  used  in  the  polymerization  of  vinyl 
chloride,  if  improved  stripping  technol¬ 
ogy  were  used  to  attain  the  proposed 
emission  limit  for  the  process  equipment 
following  the  stripper.  This  wastewater 
stream  was  excluded  because  improved 
stripping  technology  indirectly  reduces 
the  vinyl  chloride  content  of  the  waste- 
water  as  well  as  the  resin  before  the 
wastewater  is  separated  from  the  resin. 
However,  if  an  add-on  control  device  is 
used  instead  of  improved  stripping,  the 
combination  of  all  sources  of  vinyl  chlo¬ 
ride  emissions  following  the  stripping 
operation  in  the  polyvinyl  chloride  plant, 
including  inprocess  wastewater,  is  re¬ 
quired  to  meet  the  total  mass  emission 
limit.  Thus,  in  this  case,  the  concentra¬ 
tion  of  vinyl  chloride  in  the  inprocess 
wastewater  would  not  have  to  be  equal 
to  or  greater  than  the  10  ppm  cut-off 
point  to  be  required  to  be  controlled. 

The  proposed  standard  for  10  ppm  vi¬ 
nyl  chloride  in  the  wastewater  can  be 
attained  by  a  stripper,  which  uses  heat 
and/or  vacuum  to  remove  vinyl  chloride 
from  the  water.  The  proposed  standard 
in  effect  would  require  the  vinyl  chloride 
which  is  removed  to  be  recovered  by  con¬ 
densing  it  into  a  liquid  or  to  be  ducted 
through  a  control  device.  Theoretically, 
by  using  this  method,  the  vinyl  chloride 
concentration  could  be  reduced  to  essen¬ 
tially  zero.  However,  as  the  applied  vac¬ 
uum  and  heat  are  increased,  the  ratio  of 
water  to  vinyl  chloride  that  vaix)rizes 
increases.  During  the  vinyl  chloride  re¬ 
covery  process,  the  water  as  well  as  the 
vinyl  chloride  condenses.  Since  the  water 
still  contains  some  dissolved  vinyl*  chlo¬ 
ride,  it  would  have  to  be  recirculated 
through  the  strii^r.  At  some  point,  as 
the  amount  of  water  which  is  vaporized 
is  increased,  the  separation  of  vinyl  chlo¬ 
ride  frcmi  water  would  be  less  efficient. 
For  these  reasons,  the  proposed  stand¬ 


ard  is  10  ppm.  Although  the  standard 
permits  some  vinyl  chloride  to  remain 
in  the  water,  it  is  estimated  that  the  vi¬ 
nyl  chloride  emissions  from  the  low  vol¬ 
ume,  high  concentration  water  streams 
at  the  average  plant  would  not  exceed 
0.5  kg/hr  (1  Ib/hr) .  At  ethylene  dichlo- 
ridevinyl  chloride  plants,  strippers  are 
already  used  as  an  inherent  part  of  the 
process  to  recover  ethylene  dichloride 
from  wastewater.  Vinyl  chloride  is  also 
removed  from  the  wastewater.  The  pur¬ 
pose  of  the  proposed  standard  is  to  en¬ 
sure  that  the  practice  continues  and  that 
any  vinyl  chloride  removed  from  the 
wastewater  is  recovered  or  controlled. 

Format  of  the  Standard 

With  the  exception  of  emissions  fol¬ 
lowing  the  stripper  in  dispersion  resin 
manufactures,  separate  standards  have 
not  been,  established  for  individual  proc¬ 
esses  or  companies.  The  applicability 
of  carbon  adsorption,  incineration,  or 
solvent  absorption  is  not  dependent  on 
plant  age,  configuration  or  type  of 
process. 

The  proposed  standard  specifies  emis¬ 
sion  limitations  for  individual  emission 
points.  An  alternative  would  have  been 
to  specify  a  total  plant  mass  emission 
limit  in  terms  of  kg/hr.  This  is  not  possi¬ 
ble,  however,  when  using  the  best  avail¬ 
able  control  technology  approach  due 
to  the  different  sizes  and  configurations 
of  plants.  Implementing  best  available 
control  technology  at  different  sizes  of 
plants  obviously  results  in  different  emis¬ 
sions  per  unit  time.  EIPA  also  considered 
specifying  the  limits  in  terms  of  total 
plant  emissions  in  kg  vinyl  chloride  per 
kg  product  to  be  measured  by  material 
balance.  This  approach  was  rejected  for 
several  reasons.  Due  to  the  variations  in 
configurations  among  plants,  an  emis¬ 
sion  factor,  which  would  necessarily  re¬ 
sult  in  the  application  of  best  avaUable 
control  technology  at  each  plant  at  all 
times,  could  not  be  developed.  Further¬ 
more,  either  long-term  or  short-term 
material  balances  would  have  to  be  used 
to  measure  compliance  with  such  a 
standard.  Long-term  material  balances 
have  the  disadvantage  of  a  long  averag¬ 
ing  time  so  that  short-term  peak  emis¬ 
sions  are  not  detected.  Short-term  ma¬ 
terial  balances,  on  the  other  hand,  are 
impractical  and  imprecise  due  to  the 
large  volumes  of  material  which  are  han¬ 
dled  and  must  be  measured,  the  multi¬ 
ple  pieces  of  equipment  in  which  resid¬ 
ual  materials  would  have  to  be  meas- 
sured,  and  the  large  number  of  points 
where  loss  to  the  atmosphere,  inprocess 
wastewater,  and  solid  waste  would  have 
to  be  measured. 

Numerical  emission  limits  are  used  for 
each  emission  point  where  possible;  how¬ 
ever,  equipment  and  operating  proce¬ 
dures  are  specified  for  some  of  the  fugi¬ 
tive  emission  sources  from  which  emis¬ 
sions  cannot  be  measured  or  calculated 
or  for  which  it  would  be  grossly  imprac¬ 
tical  to  do  so.  Clenera^y,  the  reason  that 
these  emissions  cannot  be  measured  is 
that  they  are  released  into  an  uncon¬ 
fined  area  and  often  from  many  small 
sources,  and  there  is  no  practical  testing 
procedure  for  obtaining  a  reliable  read- 
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Ing  of  emission  levels.  Where  equipment 
or  operating  procedures  are  specified, 
plant  owners  or  operators  are  generally 
permitted  to  use  other  equipment  or  pro¬ 
cedures,  demonstrated  to  be  of  equiva¬ 
lent  effectiveness.  Primarily  because  fu¬ 
gitive  emissions  compose  such  a  large 
proportion  of  the  total  emissions  at  eth¬ 
ylene  dichloride-vlnyl  chloride  and  poly¬ 
vinyl  chloride  plants,  EPA  has  deter¬ 
mined  that  control  of  such  emissions  by 
specification  of  equipment  and  operating 
procedures  is  preferable  to  the  alterna¬ 
tive  of  leaving  such  emissions  unregu¬ 
lated. 

For  example,  there  are  procedural  re- 
qtiirements  for  the  reduction  of  vinyl 
chloride  to  a  specified  concentration  in 
equipment  equal  to  or  greater  than  5500 
1  (1250  gal)  in  volume  before  opening  it 
to  the  atmosphere.  Conceptually,  EPA 
could  have  proposed  the  standard  in 
terms  of  a  mass  emission  mte.  This  could 
be  done  by  converting  the  concentration 
of  vinyl  chloride  to  its  mass  emission 
equivalents  for  all  sizes  of  equipment. 
Mass'  emissions,  however,  could  not  be 
measured  once  the  pieces  of  equipment 
were  opened  to  the  atmosphere  because 
the  emissions  would  not  be-  confined. 
Consequently,  if  EPA  had  stated  the 
standard  in  terms  of  a  mass  emission 
rate,  it  would  have  been  necessary,  in 
order  to  be  meaningful,  to  state  the 
method  for  determining  compliance  in 
terms  of  concentration  of  vinyl  chloride, 
l.e.,  in  the  same  terms  as  the  procedural 
requirement  is  now  stated.  Stating  the 
standard  Itself  in  terms  of  concentration 
is  a  much  more  direct  approach  and  the 
only  practical  one.  For  equipment  that  is 
less  than  5,500  1  (1250  gal)  In  volxime 
and  for  loading  and  unloading  equip¬ 
ment,  a  mass  emission  limit  in  terms  of 
liters  is  proposed.  However,  this  cannot 
be  measured,  but  must  be  calculated 
based  on  the  volume  of  the  equipment 
and  the  pressiu*e  in  the  equipment. 

The  proposed  standard  includes  equip¬ 
ment  specifications  for  leaks  from  seeds 
on  piunps,  compressors,  and  agitators 
and  from  relief  valves.  A  numerical 
standard  for  emissions  from  these 
sources  would  be  impractical  to  enforce 
since  there  is  no  way  to  test  emissions 
released  into  an  unconfined  area.  Even  11 
a  testing  procedure  were  available,  fre¬ 
quent  routine  testing  of  aU  piunp,  com¬ 
pressor,  and  agitator  seals  and  relief 
valves  to  determine  compliance  would  be 
burdensome. 

The  proposed  standard  requires  that 
samples  of  vinyl  chloride  be  collected  in 
a  closed  system  so  that  any  vinyl  chlo¬ 
ride  remaining  in  the  sample  fia^  from 
previous  sampling  flows  back  into  the 
process.  Any  vinyl  chloride  flushed 
through  the  apparatus  in  an  attempt  to 
collect  a  representative  sample  also  flows 
back  into  the  process.  Again,  numerical 
emission  limits  cannot  be  specified  be¬ 
cause  emissions  are  released  into  an  un- 
confiiied  space  and  cannot  be  measured. 
For  slip  gauges  and  manual  venting,  the 
proposed  standard  requires  that  the 
emissions  be  capttired  and  ducted 
through  a  control  system.  There  is  a 


numerical  emission  limit  specified  for  the 
control  system. 

Another  probl^  requiring  special 
treatment  is  valve  leakage.  It  would  be 
impossible  to  avoid  all  valve  leakage. 
However,  valve  leakage  can  be  held  close 
to  zero  if  a  system  of  regular  valve  moni¬ 
toring  is  used  to  detect  and  repair  leaks. 

If  EPA  were  to  specify  a  numerical  limi¬ 
tation  of  zero,  it  would  be  impossible  to 
meet  at  all  times.  If  EPA  were  to  specify 
a  higher  munerlcal  limitation,  it  would 
permit  more  leakage  than  is  necessary. 
This  woiild  be  inconsistent  witti  requir¬ 
ing  control  of  vinyl  chloride  emissions  to 
the  level  attainable  by  use  of  the  best 
available  control  technology.  Therefore, 
EPA  is  requiring  use  of  a  regular  pro¬ 
gram  for  leak  detection  and  repair. 

m  order  to  reduce  the  total  anissions 
from  reactors  by  limiting  the  frequency 
of  openings,  the  proposed  standard  for 
reactor  opening  loss  is  specified  in  terms 
of  a  mass  emission  rate,  l.e.  kilograms  of 
vinyl  chloride  per  100  kilograms  of  poly¬ 
vinyl  chloride  produced.  If  a  concentra¬ 
tion  standard  were  used,  it  would  provide 
no  incentive  for  reducing  the  frequency 
of  reactor  openings.  Furthermore,  the 
amount  of  dilution  air  which  could  be 
used  to  weaken  the  effect  of  a  eoacentra- 
tion  standard  is  difficult  to  regulate.  For 
these  two  reasons.  EPA  concluded  that 
a  mass  emission  rate  would  be  the  only 
effective  way  to  specify  the  standard. 

Due  to  the  intermittent  nature  of  the 
soiuces  of  the  emissions,  the  proposed 
standard  for  control  systems  to  which 
the  captured  emissions  are  required  to 
be  ducted  is  in  terms  of  concentration.  A 
major  part  of  the  polyvinyl  chloride 
plant  is  a  batch  operation  which  causes 
intermittent  emissions  of  vinyl  chloride. 
In  addition,  the  fugitive  emissions  which 
are  required  to  be  captured  and  ducted 
to  a  control  system  in  both  ethylene 
dichloride-vinyl  chloride  and  polyvinyl 
chloride  plants  occur  only  on  an  inter¬ 
mittent  basis.  Because  of  the  fluctuating 
air  volumes  and  mass  emission  rates,  it 
would  be  difficult,  if  not  impossible,  on 
the  basis  of  available  information,  to  de¬ 
termine  the  allowable  mass  emission 
rates  from  these  control  systems. 

The  emission  limit  for  the  soiu'ces  fol¬ 
lowing  the  stripper  in  polyvinyl  chloride 
plants  is  stated  in  two  ways  which  are 
essentially  equivalent  in  terms  of  the 
quanity  of  emissions  they  allow.  The 
reason  the  emission  limit  is  stated  in  two 
different  ways  is  that  there  are  two  dis¬ 
tinctively  different  ways  to  control  these 
sources.  Different  methods  of  measure¬ 
ment  and  enforcement  are  applicable  to 
the  two  different  control  methods.  If  add¬ 
on  control  devices  are  selected  as  the 
method  of  control,  stack  testing  must  be 
used  to  measiu'e  the  emissions  from  all 
the  multiple  sources  simultaneovisly  for 
a  minimum  of  an  hour.  If  impro\’ed  strip¬ 
ping  is  selected,  the  emissions  could  be 
measmed  in  the  same  way.  It  is  difficult, 
however,  to  use  conventional  source  test¬ 
ing  procedures  to  establish  compliance 
bcause  of  the  large  number  of  sources 
that  have  to  be  tested.  A  typical  poljwinyl 
chloride  plant  has  several  slurry  blend 
tanks,  centrifuges,  dryers,  and  storage 


silos.  Even  if  the  emissions  from  each  of 
these  sources  were  determined,  the  re¬ 
sultant  value  would  not  necessarily  estab¬ 
lish  the  total  emissions  since  monomer 
would  still  be  escaping  from  the  resin  in 
bagging  operations,  warehouses,  and  rail¬ 
road  tank  cars. 

Where  improved  stripping  is  used,  there 
is  a  much  more  practical  way  for  de¬ 
termining  compliance.  Improved  strip¬ 
ping  technology  controls  emissions  by 
removing  vinyl  chloride  from  polyvinyl 
chloride  resin  before  the  resin  moves 
through  the  remaining  equipment  in  the 
process  where  the  vinyl  chloride  would 
'Otherwise  be  emitted  to  the  atmosphere. 
Therefore,  the  simplest  way  to  determine 
total  emissions  is  to  measure  the  vinyl 
chloride  in  the  resin  as  it  leaves  the 
stripper  and  before  it  is  released  to  the 
atmosphere.  Thus,  if  add-on  control  de¬ 
vices  are  used,  the  proposed  standard 
is  stated  in  terms  of  mass  emissions  to 
the  atmosphere:  if  improved  stripping  Is 
used,  the  proposed  standard  is  stated  in 
terms  of  the  quantity  of  vinyl  chloride 
in  the  polyvinyl  chloride  resin  leaving 
the  stripper.  In  both  cases,  the  standard 
Is  stated  in  terms  of  a  cumulative  emis¬ 
sion  limit  for  all  sources  following  the 
stripper  to  be  consistent  with  the  pri¬ 
mary  technology  on  which  the  standard 
is  based  (i.e.  stripping). 

Another  reason  the  emission  limit  for 
sources  following  the  stripper  is  stated 
in  two  ways  is  the  necessity  for  two  dif¬ 
ferent  averaging  times.  For  reasons  al¬ 
ready  explained,  a  24-hour  averaging 
time  Is  desirable  if  improved  stripping 
technology  is  selected  as  the  means  of 
control.  Determination  of  emissions  by 
measuring  the  vinyl  chloride  in  stripped 
resin  is  amenable  to  this  averaging  time. 
If  add-on  controls  are  used,  however,  the 
24-hour  averaging  time  does  not  have  the 
same  value.  If  only  one  emission  limit 
were  given,  and  it  were  stated  in  terms 
of  allowable  mass  emissions  with  a  24- 
hour  averaging  time,  any  plants  using 
add-on  control  devices  to  meet  the  pro¬ 
posed  standard  would  have  to  test  emis¬ 
sions  from  each  stack  for  24  hours  in¬ 
stead  ofTt  minimiun  of  one  hour,  as  is  re¬ 
quired  under  the  proposed  standard.  This 
would  be  imduly  burdensome  for  these 
plants. 

Stating  the  emission  limits  in  two  dif¬ 
ferent  ways  potentially  sdlows  plants 
using  add-on  control  devices  to  emit 
slightly  more  emissions  than  plants  using 
improved  stripping  technology.  The  two 
emission  limits  are  equivalent  if  it  is  as¬ 
sumed  that  all  residual  vinyl  chloride  in 
the  resin  leaving  a  stripper  is  emitted 
into  the  atmosphere  at  the  polyvinyl 
chloride  plant.  In  fact,  however,  a  small 
proportion  of  the  vinyl  chloride  might  be 
I^t  in  the  resin  when  it  leaves  the  plant. 
The  discrepancy  between  emissions  al¬ 
lowed  by  the  two  emission  limits  could 
be  avoided  by  proposing  one  standard 
based  on  emissions  into  the  atmosphere. 
For  plants  using  improved  stripping,  the 
method  for  determining  compliance 
would  be  to  measure  the  vinyl  chloride 
in  the  resin  leaving  the  stripping  opera¬ 
tion  and  in  the  same  resin  as  it  leaves 
the  plant;  the  difference  between  these 
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measurements  would  be  onissions  to  the 
atmosphere  between  these  two  points. 
This  method,  however,  creates  enforce¬ 
ment  problems,  because  the  resin  which 
is  stripped  In  one  batch  Is  typically 
blended  with  stripped  resin  from  other 
batches,  and  it  would  be  difficult,  if  not 
Impossible,  to  trace  a  batch  all  the  way 
through  the  process.  Complicating  this 
problem  would  be  the  fact  that  the  resin 
may  be  st(H'ed  at  the  plant  for  some  time 
before  it  is  shipped.  Por  these  two  rea¬ 
sons,  it  would  be  difficult,  if  not  impos- 
siUe,  to  correlate  measimements  of  resin 
leaving  the  stripper  with  those  from 
resin  leaving  the  plant,  and  EPA  would 
therefore  not  be  able  to  determine  the 
emissions  from  any  one  batch.  In  addi¬ 
tion  to  that,  the  concentrations  of  vinyl 
chloride  in  the  resin,  both  in  the  stripper 
and  in  the  product  leaving  the  plant, 
would  have  to  be  averaged  over  a  long 
time  (more  than  the  proposed  24  hours) . 
The  long  averaging  time  would  not  be 
desirable  because  it  would  permit  more 
emission  peaks  and  it  would  be  more 
cumbersome  to  enforce.  EPA  concluded, 
therefore,  that  the  most  practical  and 
direct  approach  is  to  limit  the  concen¬ 
tration  of  vinyl  chloride  in  the  resin 
from  the  stripping  operation.  It  should 
be  pointed  out  that  EPA  has  determined 
that  this  is  an  emission  limitation;  since 
residual  vinyl  chloride  monomer  left  in 
the  resin  after  stripping  would  be 
emitted  into  the  atmosphere  at  some 
point,  the  limitation  on  residual  vinyl 
chloride  mono.mer  in  the  resin  limits 
emissions  and  is,  therefore,  an  emission 
limitation;  it  is  simply  specified  in  a 
form  which  is  compatible  with  the 
only  practical  method  for  determining 
compliance. 

To  simplify  enforcement,  the  proposed 
standard  for  the  inprocess  wastewater  is 
specified  in  terms  of  concentration  of 
vinyl  chloride  rather  than  in  mass  emis¬ 
sion  limits.  If  it  were  specified  in  terms 
of  mass  emission  limits,  not  only  the 
vinyl  chloride  concentration  but  also  the 
water  flowrates  from  each  of  the  pieces 
of  process  eqffipment  woffid  have  to  be 
measured.  Due  to  the  large  number  of 
pieces  of  equipment  involved,  this  would 
not  be  practical. 

Testing,  Reporting,  Recordkeeping 

Provisions  which  specify  the  require¬ 
ments  for  testing,  reporting,  and  record¬ 
keeping  are  included  in  the  proposed 
standard.  The  purpose  of  these  require¬ 
ments  is  to  determine  compliance  with 
the  proposed  standard. 

Emission  Tests 

Test  Method  106  is  proposed  as  a  ref¬ 
erence  method  primarily  for  measuring 
vinyl  chloride  emissions  from  stacks. 
Portable  hydrocarbon  detectors  or 
Method  106  can  be  used,  except  for  post- 
polymerization  reactors  in  the  manufac¬ 
ture  of  bulk  resins,  to  determine  the 
d^ree  to  which  vinyl  chloride  has  been 
removed  from  equipment  prior  to  open¬ 
ing  the  equipment  to  the  atmosphere. 
Por  postpolymerization  reactors  in  the 
manufacture  of  bulk  resins,  these  test 
methods  are  not  appropriate  because  the 


reactor  would  be  partially  filled  with 
poliTVlnyl  chloride  resin  at  the  time  the 
vinyl  chloride  concentration  within  it 
woiild  have  to  be  tested.  Therefore,  the 
proposed  standard  includes  provisions  for 
calculating  emissions  due  to  opening  of 
the  postpolymerization  reactors.  Test 
Method  107  is  proposed  as  a  reference 
method  for  measuring  the  vinyl  chloride 
content  of  polsrvlnyl  chloride  resin  and 
inprocess  wastewater.  Multipoint  vinyl 
chloride  detectors  and  portable  hydro¬ 
carbon  detectors  are  proposed  as  meth¬ 
ods  for  detecting  leaks  from  process 
equipment.  The  proposed  standard  also 
Includes  a  requirement  that  stack  emis¬ 
sions  be  measured  on  a  continuing  basis 
with  a  vinyl  chloride  detector.  This  vinyl 
chloride  detector  may  be  the  multipoint 
vinyl  chloride  detector  required  for  leak 
detection,  but  does  not  have  to  be.  Vinyl 
chloride  in  the  samples  collected  by  the 
detector  can  be  measured  by  gas  chro¬ 
matography,  or  if  it  is  assumed  that  all 
hydrocarbons  measured  are  vinyl  chlo¬ 
ride,  by  infrared  spectrophotometry  or 
flame  ion  detection.  The  proposed  stand¬ 
ard  allows,  upon  approval  by  EPA,  the 
use  of  equivalent  or  alternative  test 
methods. 

Reporting 

There  are  reporting  requirements  in 
the  general  provisions  of  Part  61  of  the 
Code  of  Federal  Regulations  which 
would  apply  to  the  sources  subject  to 
the  vinyl  chloride  standard.  In  addition, 
there  are  several  different  kinds  of  re¬ 
ports  required  by  the  proposed  stan.dard. 

First,  an  owner  or  operator  must  sub¬ 
mit  to  EPA  an  Initial  written  report 
containing  a  record  of  emissions  from 
the  sources  from  which  emissions  can  be 
measured  using  Test  Method  106.  These 
sources  include  ethylene  dichloride  puri- 
flcation,  vinyl  chloride  formation  and 
purification,  and  the  oxychlorination  re¬ 
actor  in  ethylene  dichloride-vinyl  chlo¬ 
ride  plants  and  reactors;  strippers;  mon¬ 
omer  recovery  systems;  and  mixing, 
weighing,  and  holding  containers  in 
polyvinyl  chloride  plants.  Compliance 
with  the  emission  limitations  for  reac¬ 
tor  opening  loss  and  the  sources  follow¬ 
ing  the  stripper  in  poh^nyl  chloride 
plants  must  be  demonstrated  using  ap¬ 
propriate  test  methods.  Measurements  of 
the  vinyl  chloride  concentrations  in  the 
inprocess  wastewater  at  both  ethylene 
dichloride-vinyl  chloride  and  polirvinyl 
chloride  plants  are  also  required  as  part 
of  the  initial  emission  testing. 

For  those  sources  which  have  emis¬ 
sions  which  cannot  be  measiured  (fugi¬ 
tive  emission  sources),  an  initial  report 
is  required  containing  a  written  state¬ 
ment  to  the  effect  that  certain  pieces 
of  equipment  have  been  installed  and  are 
operating.  These  include  equipment  for 
minimizing  leaks  from  seals  on  pumps, 
compressors,  and  agitators  and  from  re¬ 
lief  valves  and  equipment  used  for  mon¬ 
itoring  leaks.  Also  required  is  a  written 
statement  to  the  effect  that  certain  pro¬ 
cedures  have  been  incorporated  into  a 
standard  operating  procedure  and  are 
being  implemented.  These  Include  such 
procedures  as  removing  vinyl  chloride 


from  equipment  and  from  loading  and 
unloading  lines  before  opening  them  to 
the  atmosphere  and  venting  the  vinyl 
chloride  r«noved  from  the  equipment  or 
lines  to  a  control  syst^n,  venting  vinyl 
chloride  from  slip  gauges  during  loading 
or  unloaoding  (HJerations  to  a  control 
system,  ducting  vinyl  chloride  emissions 
from  manual  venting  to  a  control  sys¬ 
tem,  purging  the  vinyl  chloride  in  each 
sample  flask  back  to  the  process  during 
vinyl  chloride  sampling,  and  detecting 
and  repairing  leaks. 

A  semi-annual  report  is  required 
which  is  to  contain  a  record  of  any 
emissions  in  excess  of  the  prcqx>sed 
standard  for  the  formation  and  puiiflca- 
tion  processes  in  ethylene  dichloride- 
vinyl  chloride  plants  and  the  reactor; 
stripper;  monomer  recovery  syst^n;  and 
containers  used  for  mixing,  weighing  or 
holding  preceding  the  stripper  in  poly¬ 
vinyl  chloride  plants.  These  emissions 
must  be  measured  by  a  vinyl  chloride 
detector.  The  vinyl  chloride  detector  re¬ 
ports  measurements  of  vinyl  chloride  in 
terms  of  concentration.  Except  for  the 
emission  limit  for  the  oxychlorination 
reactor,  the  emission  limits  for  all  the 
sources  for  which  continuing  measure¬ 
ments  of  vinyl  chloride  with  a  detector 
are  required  are  stated  in  terms  of  con¬ 
centration.  The  emission  limit  for  the 
oxychlorination  reactor  is  stated  in 
terms  of  mass  per  unit  product.  For  the 
oxychlorination  reactor,  the  vinyl  chlo¬ 
ride  detector  can  be  used  to  measure 
emissions  at  the  same  time  that  the 
initial  stack  test  is  being  conducted 
using  Test  Method  106.  The  results  of 
that  test  can  then  be  used  as  a  guideline 
in  the  future  to  determine  whether  the 
emissions  measured  on  a  continuing 
basis  with  the  vinyl  chloride  detector 
are  in  excess  of  the  standard. 

For  polyvinyl  chloride  plants,  the 
semi-annual  report  is  also  required  to 
contain  measurements  of  emissions 
from  reactor  opening  and,  if  improved 
stripping  is  selected  as  the  control  tech¬ 
nology  to  attain  the  standsu-d,  from  the 
sources  following  the  stripper.  Measure¬ 
ments  of  emissions  from  these  two 
sources  are  required  on  a  continuing 
basis  because  the  control  technologies 
required  for  these  two  sources  are  pri¬ 
marily  procedures  rather  than  control 
devices.  Attainment  of  the  standard  for 
reactor  opening  would  require  a  reduc¬ 
tion  in  the  number  of  reactor  opc^ngs 
in  addition  to  displacing  the  vinyl  chlo¬ 
ride  from  the  reactor  before  opening. 
One  emission  test,  made  within  90  da3rs 
of  promvilgation  of  the  standard,  would 
give  no  assurance  that  the  standard  was 
being  met  on  a  continuing  basis.  With 
regard  to  stripping,  the  primary  limita¬ 
tions  on  the  degree  of  stripping  being 
carried  out  are  product  degradation  and 
processing  time  as  its  affects  production 
rate.  The  degree  of  stripping  is  more  a 
ftmctlon  of  operating  parameters  than 
of  the  speciflc  equipment  being  used. 
For  this  reason,  even  if  all  the  equip¬ 
ment  for  stripping  Is  Installed  and  oper¬ 
ated.  routine  measurements  must  be 
made  to  ensure  that  the  degree  of  strip¬ 
ping  required  by  the  emission  limitation 
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Is  being  carried  out  on  a  continuing 
basis. 

For  both  reactor  opening  and  Im¬ 
proved  stripping,  it  is  possible  that  the 
relationship  between  the  emissions  meas¬ 
ured  and  the  corresponding  operating 
procedures  used  to  attain  the  emissions 
measured  can  be  established.  For  im¬ 
proved  stripping,  for  example,  it  may  be 
established  that  for  a  given  resin  grade, 
a  given  set  of  operating  conditions  (tem¬ 
perature,  residence  time,  $md  pressure) 
will  result  in  a  certain  concentration  of 
vinyl  chloride  in  the  resin  which  is  far 
below  the  standard.  Likewise,  for  reactor 
opening,  it  may  be  established  that  a 
given  procedure  such  as  water  displace¬ 
ment  coupled  with  a  given  frequency  of 
reactor  opening  will  result  in  an  emission 
level  below  the  standard.  The  general 
provisions  and  the  proposed  standard 
provide  for  waiver  of  emission  tests  and 
use  of  alternative  or  equivalent  test 
methods.  Under  the  authority  of  these 
provisions,  EPA  could,  on  an  individual 
basis,  permit  a  plant  to  record  certain 
parameters  (such  sis  temperature,  resi¬ 
dence  time,  smd  pressiure  for  improved 
stripping)  rather  than  emission  meas¬ 
urements. 

Any  relief  dlschsu'ge  must  be  reported 
within  ten  days  of  its  occurrence.  These 
reports  will  be  used  to  determine  com¬ 
pliance  and  will  permit  EPA  to  study  the 
circiunstances  surroimding  the  dischsu-ge 
to  determine  whether  the  dlschsirge 
could  have  been  prevented. 

Recordkeeping 

Each  owner  or  operator  is  also  re¬ 
quired  to  keep  records  of  certain  infor¬ 
mation.  It  is  EPA’s  Intention  to  require 
little  recordkeeping  in  siddltion  to  that 
which  would  normally  be  kept  by  the 
plsints. 

For  example,  the  proposed  standard 
would  require  keeping  records  of  the 
concentrations  of  vinyl  chloride  meas¬ 
ured  by  the  vinyl  chloride  detector(s). 
Printouts  from  the  vinyl  chloride  detec- 
tor(s)  sure  adequate  to  meet  this  require¬ 
ment.  Information  on  detection  smd  re- 
psdr  of  leaks  is  required  to  be  kept  in 
log  books.  The  purpose  of  this  record¬ 
keeping  is  to  document  that  the  proce¬ 
dures  detsiiled  In  the  program  for  iw*ir 
detection  smd  elimination  sire  being  cor- 
ried  out.  There  is  sdso  a  requirement  for 
Keeping  records  of  the  temperatures 
pressures  during  resustor  operation. 
Printouts’  from  sensor  instruments  are 
adequate  to  meet  this  requirement. 
These  records  csm  be  used  by  EPA  to 
determine  occurrence  of  a  discharge 
from  relief  vsdves. 

Other  Methods  for  Determining 
Compliance 

In  addition  to  the  requirements  for 
tests,  reports  smd  recordkeeping,  EPA 
hsis  at  smytime  the  authority  imder  sec¬ 
tion  114  of  the  desm  Air  Act  to  require 
emission  tests;  Inspect  equipment,  oper¬ 
ation  procedures,  or  records;  or  obtain 
other  information  as  necessary  to  deter¬ 
mine  compllsmce  with  the  standsud.  For 
exsunple,  an  authorized  representative 
of  the  Administrator  of  EPA  may  inspect 
the  sesds  on  pumps,  inspect  or  obsen'e 


the  implementation  of  a  Standard  Oper- 
atii^  Procedure  for  removing  vinyl  chlo¬ 
ride  from  a  piece  of  equipment  before 
opening  it,  etc. 

Polyvinyl  Chloride  Particulate 

EPA  considered  establishing  an  emis¬ 
sion  limit  for  pols^vinyl  chloride  particu¬ 
late.  Polyvinyl  psurticulate  Is  ess^tisdly 
the  product  resin  which  is  lost  from  pnx:- 
ess  equipment,  such  as  dryos,  storage 
bins  and  silos,  bulk  loading  operations 
and  baggers,  and  from  resin  transfer 
equipment  at  polyvinyl  chloride  plants. 
There  are  two  potential  health  problems 
related  to  exposure  to  polyvinyl  chloride 
particulate.  First,  pohrvlnyl  chloride  par¬ 
ticulate  can  be  a  source  of  vinyl  chloride 
emissions.  Second,  studies  of  pec^le  oc¬ 
cupationally  exposed  to  pol3rvinyl  chlo¬ 
ride  particiilate  and  animals  exposed  ex¬ 
perimentally  to  polyvinyl  chlmide  par¬ 
ticulate  have  indicated  that  the  particu¬ 
late  may  possibly  cause  pneumoconiosis. 

Vinyl  chloride  onissions  due  to  poly¬ 
vinyl  chloride  particulate  would  be  due 
to  the  fact  that  it  contains  residual 
vinyl  chloride  monomer.  The  amount  of 
residual  vinyl  chloride  in  the  particulate 
is  dependent  on  the  physical  properties 
(size  and  porosity)  of  the  product  being 
manufactured  and  the  degree  to  which 
residual  vinyl  chloride  has  been  stripped 
from  the  product  before  it  reaches  the 
dryer  and  as  It  goes  through  the  dryer. 
The  amoimt  of  residual  vinyl  chloride 
released  from  the  particulate  once  It  Is 
in  the  environment  has  not  been  quan¬ 
tified. 

The  proposed  standard  would  In¬ 
directly  reduce  the  potential  problem 
which  may  be  associated  witti  emissions 
of  residual  vinyl  chloride  from  the  par¬ 
ticulate  through  the  control  techniques 
(improved  stripping  or  add-on  controls) 
which  would  be  used  to  attain  the  pro¬ 
posed  emission  limit  for  the  sonrees  fol¬ 
lowing  the  stripper.  EPA  en^naled  the 
degree  to  which  existing  control  equip¬ 
ment  and  the  proposed  standard  would 
reduce  this  particulate  problem.  This  was 
done  by  calculating  the  maximum  ciuan- 
tity  of  vinyl  chloride  which  eould  be 
emitted  by  the  particulate.  For  the  pur¬ 
poses  of  this  calculation.  It  was  assumed 
that  an  atyplcally  large  idant,  eciulpped 
with  the  lowest  efBclency  partieidate  con¬ 
trol  reported  by  the  plants  to  EPA,  emit¬ 
ted  piarticulate  containing  tiie 
quantity  of  vinyl  chloride  possible  If  Im¬ 
proved  strippli^  were  used  to  meet  the 
proposed  standard.  Based  on  this  cal¬ 
culation,  it  was  estimated  that  the  maxi¬ 
mum  vinyl  chloride  emissions  from  the 
polyvinyl  chloride  particulate  would  be 
less  than  a  tenth  of  a  kilogram  per  hour 
or  a  fraction  of  a  percent  of  the  esti¬ 
mated  total  vinyl  chloride  emission  rate 
frcHn  the  same  plant  in  compliance  with 
the  proposed  standard.  (If  the  plant  used 
add-on  controls  instead  of  improved 
stripping  to  comply  with  this  standard, 
the  vinyl  chloride  emission  rate  from  the 
particulate  would  be  even  lower,  because 
the  add-on  centrol  equipment  would  in¬ 
directly  result  in  better  particulate  con¬ 
trol).  Therefore,  with  regard  to  the 
potential  problem  of  polyvinyl  chloride 
particulate  as  a  souixe  of  vinyl  chloride 
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emissions,  EPA  has  determined  that  the 
indirect  topaet  of  the  proposed  stand¬ 
ard  on  vinyl  chloride  emissions  from  the 
particulate  makes  direct  regulation  of 
the  particulate  unnecessary. 

With  regard  to  the  potential  problem 
of  poljrviiQrl  chloride  particulate  as  a 
possible  cause  of  imeumoconlosls,  NIOSH 
is  currently  involved  in  experimental  stu¬ 
dies  on  the  effects  of  the  particulate  on 
animals.  The  extent  of  public  exposure 
(as  opposed  to  occupational  exposiure)  to 
ambient  concentrations  of  the  particu¬ 
late  is  unknown  at  this  time.  Ambient 
measuronents  of  polyvinyl  chloride 
particulate  have  not  been  made  by  EPA 
in  the  vicinity  of  industrial  sources  be¬ 
cause  no  technology  is  currently  avail¬ 
able  for  separating  polyvinyl  chloride 
particulate  from  total  suspended  par¬ 
ticulate.  Most  polyvinyl  chloride  plants 
are  already  equipped  with  relatively 
high  efiBciency  particulate  contnfi  de¬ 
vices.  As  data  become  available  from 
NIOSH  and  other  soiuces  on  the  health 
effects  of  polyvinyl  chloride  particulate, 
however,  EPA  may  find  that  it  is  neces¬ 
sary  to  reevaluate  the  need  to  propose 
regulations  for  pol3rvlnyl  chloride  par¬ 
ticulate. 

Impacts 

The  Energy  Supply  and  Environmental 
Coordination  Act  of  1974  exempted  pro¬ 
posed  actions  imder  the  CHean  Air  Act 
from  the  requirements  of  the  National 
Environmental  Policy  Act  (NEPA)  of 
1969  that  Federal  agencies  prepare  en¬ 
vironmental  impact  statements  on  major 
Federal  actions  significantly  affecting  the 
quality  of  the  human  envlronmoit.  EPA 
has  concluded,  however,  that  voluntary 
preparation  of  environmental  Impact 
statements  would  be  beneficial  for  some 
regulatory  aettoM  and  has,  therefore, 
pr^iared  sueh  a  statement  for  tl^  pro¬ 
posed  vlaqrl  diloride  stMidard.  However, 
this  voluntary  peeparation  of  environ¬ 
mental  impact  statements  in  no  way 
legally  subjects  VA  to  NEPA  require¬ 
ments 

The  beneAeial,  or  primary,  environ¬ 
mental  impacts  of  the  proposed  standard 
would  be  reductiens  In  vinyl  chloride 
emissions  from  ethylsne  dlchlorldo-vi^l 
chloride  and  poly^yl  chloride  plants, 
and  consequently,  corresponding  reduc¬ 
tions  in  ambient  air  eoncentrations  of 
vinyl  chloride  and  risks  to  health  in  the 
vicinity  of  these  sources.  Although  the 
proposed  standard  would  not  eliminate 
all  vinyl  chloride  emissions,  it  would  fur¬ 
ther  the  protection  of  public  health  by 
minimizing  emissions.  FOr  a  tsrplcal  aver¬ 
age-sized  ethylene  dichlorlde-vlnyl  chlo¬ 
ride  plsmt,  the  proposed  standard  would 
reduce  houriy  vinyl  chloride  emissions 
from  176  kg  to  10kg.  This  is  approxi¬ 
mately  a  94  percent  reduction.  For  a 
typical  average-sized  polyvinyl  chloride 
plant,  the  hourly  vinyl  chloride  emissions 
would  be  reduced  frwn  330  kg  to  16  kg,  or 
by  approximately  95  percent.  Percentage 
numbers  for  both  source  categories  are 
based  on  an  estimated  90  percent  reduc¬ 
tion  in  fugitive  emissions. 

There  are  several  potential  adverse,  or 
secondary,  envlronmoital  impacts  of  the 
proposed  standard.  These  include  in- 
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creased  atmospheric  emissions  of  hydro¬ 
gen  chloride,  lowered  pH  of  Inprocess 
wastewater  due  to  hydrogen  chloride.  In¬ 
creased  water  consumption,  small  In¬ 
creases  In  the  quantity  of  vinyl  chloride 
released  into  inprocess  wastewater.  In¬ 
creased  solid  waste  disposal  due  to  carbon 
used  for  adsorption  and  Increased  energy 
consumption.  The  tsrpes  and  degree  of 
the  secondary  Impacts  resulting  from 
the  proposed  standard  would  vary  from 
plant  to  plant  depending  on  the  type  of 
control  selected  to  meet  the  standard. 

The  potential  secondary  or  adverse 
environmental  Impsicts  of  the  proposed 
standard  are  either  insignificant  or  will 
be  minimized  without  additional  action, 
except  for  two.  First,  EPA  is  currently 
Investigating  the  impact  of  the  proposed 
standard  and  its  effects  of  increasi^ 
water  consumption  and  lowering  the  pH 
of  plant  elBuent  on  the  current  effluent 
regulations,  and  will  make  adjustments 
to  the  effluent  regulations  as  deemed 
necessary  by  the  study.  Second,  hydro¬ 
gen  chloride  Is  already  emitted  by  proc¬ 
ess  equipment  at  ethylene  dlchloiide- 
vinyl  chloride  plants  and  by  other  petro¬ 
chemical  plants  in  the  complexes  where 
ethylene  dichloride-vinyl  chloride  plants 
are  typically  located.  An  incinerator 
used  to  attain  the  proposed  standard 
at  an  ethylene  dichloride-vinyl  chloride 
plant  could  increase  its  hydrogen  chlo¬ 
ride  emission  by  several  fold.  Typicalhr, 
however,  due  to  the  corrosion  problems 
which  would  otherwise  occur  both  on 
plant  property  and  in  the  community, 
plants  use  scrubbers  to  control  already 
existing  '  hydrogen  chloride  emissions. 
Hydrogen  chloride  emissions  resulting 
from  contitd  of  vinyl  chloride  emis¬ 
sions  are  expected  to  also  be  controlled 
for  the  same  reason.  If  even  a  moderately 
efficient  scrubber  (98  percent  control) 
were  used  to  control  the  h3rdrogen  chlo¬ 
ride  emissions  resulting  from  incinera¬ 
tion  of  vinyl  chloride  emissions,  the  in¬ 
crease  in  hydrogen  chloride  emissions 
from  a  typical  ethylene  dichloride-vinyl 
chloride  plant  due  to  the  proposed 
standard  would  be  reduced  to  35  percent. 
However,  since  diffusion  model  results 
indicate  that  under  “worst-case”  mete- 
orcdogical  conditions,  the  hydrogen  chlo¬ 
ride  emissions  from  the  process  equip¬ 
ment  and  the  Incinerator  combined 
would  cause  maximum  ambient  concen- 
toations  of  hydrogen  chloride  in  the 
vicinity  of  ethylene  dichloride-vinyl 
chloride  plants  to  be  in  the  same  range 
or  somewhat  higher  than  existing  for¬ 
eign  standards  and  National  Academy 
of  Sciences  (NAS)  guidelines  for  public 
exposure,  FIFA  plans  to  further  evalu¬ 
ate  the  need  to  control  hydrogen  chloride 
emissions.  NAS  is  currently  preparing  a 
report  on  the  health  effects  of  hydrogen 
clUoride  for  EPA.  A  final  draft  of  that 
report  is  scheduled  for  completion  by 
the  end  of  1975.  At  that  time,  EPA  will 
assess  the  hydrogen  chloride  problem. 

In  accordance  with  Executive  Order 
11821  and  OMB  Circtilar  A-107,  EPA 
has  carefully  evaluated  the  economic  and 
infiationary  impacts  the  proposed 
standard.  The  economic  analysis  is  con¬ 
tained  in  the  “Standard  Support  and 


Environmental  Impact  Statement”  and 
includes  the  costs  of  control  ssrstems 
which  can  be  used  to  attain  the  pro¬ 
posed  standard  and  alternative  control 
levels  and  the  impact  of  these  costs  on 
the  vinyl  chloride  industries  and  the 
public  consumer.  The  total  capital  cost 
for  existing  plants  to  meet  the  proposed 
standard  is  $198  million  and  the  total 
annualized  cost  is  $70  million. 

Also,  Included  in  the  economic  analy¬ 
sis  were  the  costs  of  the  EPA  water  efflu¬ 
ent  guideline  limitations  which  the 
plants  will  be  subject  to  in  1983  and  the 
OSHA  standard  for  vinyl  chloride.  The 
total  capital  cost  for  existing  plants  to 
meet  the  EPA  water  effluent  guideline 
limitations  is  $83  million  and  the  total 
annualized  cost  is  $17  million.  The  costs 
to  the  Industry  of  meeting  the  OSHA 
standard  cannot  be  quantified  at  this 
time,  but  they  are  expected  to  overlap  to 
some  degree  with  the  costs  to  meet  the 
fugitive  emission  regulations.  The  capi¬ 
tal  cost  of  meeting  the  fugitive  emission 
regulations  is  $37  million  and  the  annu- 
alirod  cost  is  $25  million. 

The  proposed  standard  would  not  de¬ 
ter  construction  of  new  ethylene  dichlo¬ 
ride-vinyl  chloride  plants  or  most  tjrpes 
of  new  polsndnyl  chloride  plants.  For  one 
tsrpe  of  poUndnyl  chloride  plant  (disper¬ 
sion  process)  that  represents  13  per¬ 
cent  of  the  industry  production,  the  pro¬ 
posed  standard  would  significantly  deter 
the  construction  of  new  plants  that  have 
capacities  of  less  than  45  million  kg/3rr 
(100  million  Ib/yr)  but  would  not  deter 
construction  of  plants  ISFger  than  45 
million  kg/yr.  Total  costs  for  attainment 
of  the  proposed  standard  and  the  efflu¬ 
ent  limitations  are  estimated  to  result 
in  the  closing  of  no  ethylene  dichloride- 
vinyl  chloride  plants  and  four  small 
polyvinyl  chloride  plants.  These  four 
plsmts  are  ^timated  to  employ  30  people 
and  account  for  approximately  0.5  per¬ 
cent  of  existing  industry  capacity.  It  is 
estimated  that  the  four  plant  closmes 
resulting  from  Imposition  of  the  pro¬ 
posed  standard  would  have  occurr^  if 
only  the  costs  of  fugitive  emission  con¬ 
trols  were  imposed. 

It  is  estimated  that  the  price  of  poly¬ 
vinyl  chloride  resins  would  rise  by  ap¬ 
proximately  7.3  percent  in  order  to  main¬ 
tain  precontrol  profitability  and  also  to 
recover  the  total  annualized  control  costs 
necessitated  by  the  proposed  standard  at 
ethylene  dichloride-vinyl  chloride  plants 
and  polyvinyl  chloride  plants.  This  in¬ 
crease  is  estimated  to  translate  into  a 
maximum  consumer  price  increase  in 
goods  fabricated  from  polyvinyl  chloride 
resins  of  approximately  3.5  percent.  Re¬ 
covery  of  effluent  annualized  costs  plus 
maintenance  of  precontrol  profitability 
is  estimated  to  add  approximately  2  per¬ 
cent  to  polyvinyl  chloride  resin  prices 
and  resiUt  in  an  additional  maximum 
consumer  price  increase  of  1  percent.  ~ 

The  notice  of  proposed  rulemaking  Is 
Issued  imder  the  authority  of  sections 
112  and  114  of  the  CTlean  Air  Act,  as 
amended  Pub.  L.  91-804  (42  UH.C. 
1857C-7,  1857C-9) . 

It  is  hereby  certified  that  the  econcnnle 
and  infiatlonary  Impacts  of  this  proposed 


regulation  have  been  carefully  evaluated 
in  accordance  with  OMB  Circular  A-107. 

Datedi  Deconbo:  16, 1975. 

Russell  E.  Train, 
Administrator. 

Subpart  F — National  Emission  Standard  for 
Vinyl  Chloride 

§  61.60  Applicability. 

This  subpart  applies  to  plants  which 
produce: 

(a)  ethylene  dichloride  by  reaction  of 
oxygen  and  hydrogen  chloi^de  with 
ethylene. 

(b)  vinyl  chloride  by  any  process, 
and/or 

(c)  one  or  more  pol3miers  containing 
any  fraction  of  polymerized  vinyl  chlo¬ 
ride, 

§  61.61  Definitions. 

Terms  used  in  this  subpart  are  defined 
in  the  Act,  in  subpart  A  of  this  part,  or 
in  this  section  as  follows: 

(a)  “EthylMie  dlchlorlde  plant”  In- 
,cludes  any  plant  which  produces  ethylme 
dlchlorlde  by  reaction  of  oxygen  and 
hsrdrogen  chloride  with  ethylene. 

(b)  “Vinyl  chloride  plant”  Includes 
any  plant  which  produces  vinyl  chloride 
by  any  process. 

(c)  “Polyvinyl  chloride  plant”  includes 
any  plant  where  vinyl  chloride  alone  or 
in  combination  with  other  materials  is 
polymerized. 

(d)  “Slip  gauge”  means  a  gauge  which 
has  a  probe  that  moves  through  the  gas/ 
liquid  Interface  in  a  storage  or  transfer 
vessel  and  indicates  the  level  of  vinyl 
chloride  in  the  vessel  by  the  physical 
state  of  the  material  the  gauge  dis¬ 
charges. 

(e)  "Type  of  resin”  means  the  broad 
classification  of  resin  referring  to  the 
basic  manufacturing  process  for  produc¬ 
ing  that  resin,  including,  but  not  limited 
to,  the  suspension,  dispersion,  latex,  bulk, 
and  solution  processes. 

(f)  “Grade  of  resin”  means  the  sub¬ 
division  of  resin  classification  which  de¬ 
scribes  it  as  a  unique  resin,  l.e..  the  most 
exact  description  of  a  resin  with  no  fur¬ 
ther  subdivision. 

(g)  “Dispersion  resin”  means  a  resin 
manufactured  in  such  a  way  as  to  form 
fluid  dispersions  when  dispersed  in  a 
plasticizer  or  plastlcizer/dlluent  mix¬ 
tures. 

(h)  “Latex  resin”  means  a  resin  which 
is  produced  by  a  polymerization  process 
which  initiate  from  free  radical  catalyst 
sites  and  is  sold  undrled. 

(1)  J'Bulk  resin”  means  a  resin  which 
is  produced  by  a  polymerization  process 
in  which  no  water  is  used. 

(j)  “Inprocess  wastewater”  means  any 
water  which,  during  manufacturing  or 
processing,  comes  into  direct  contact 
with  vinyl  chloride  or  pol3rvlnyl  chloride 
or  resulte  from  the  production  or  use  of 
any  raw  material,  intermediate  product, 
finished  product,  by-product,  or  waste 
product  containing  vinyl  chloride  or 
pol3rvinyl  chloride  but  which  has  not  been 
discharged  to  a  wastewater  treatment 
process  or  discharged  imtreated  as 
wastewater. 
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(k)  ‘'Wastewater  treatment  process’* 
Includes  any  process  which  modifies 
characteristics  such  as  BOD.  COD.  TSS, 
and  pH.  usually  for  the  purpose  of  meet¬ 
ing  effluent  guidelines  and  standards;  It 
does  not  Include  any  process  the  purpose 
of  which  is  to  remove  vinyl  chloride  from 
water  to  meet  requirements  of  this 
subp&irt. 

(l)  “In  vinyl  chloride  service”  means 
that  a  piece  of  equipment  contains  either 
a  liquid  that  is  at  least  10  percent  by 
weight  vinyl  chloride  or  a  gas  that  Is  at 
least  10  percent  by  volume  vln^ 
chloride. 

(m)  “Vinyl  chloride  detector”  means  a 
device  which  obtains  air  samples  from 
one  or  more  points  on  a  continuous  se¬ 
quential  basis  and  analyzes  the  samples 
with  gas  chromatogre^hy  or.  If  the 
owner  or  (H>erator  assumes  that  all  hy¬ 
drocarbons  measured  are  vinyl  chloride, 
with  Infrared  spectrophotometry,  fiame 
ion  detection,  or  an  equivalent  or  alter¬ 
native  method. 

(n)  “Portable  hydrocarbon  detector” 
means  a  device  which  mecuvues  hydro¬ 
carbons  with  a  sensitivity  of  at  least  5 
ppm  and  is  of  such  design  and  size  that 
It  can  be  used  to  measxire  emissions  from 
localized  points. 

(o)  “Standard  operating  procedure” 
means  a  formal  written  procedure  offi¬ 
cially  adopted  by  the  plant  owner  or 
operator  and  available  on  a  routine  basis 
to  those  i>ersons  responsible  for  carrying 
out  the  procedure. 

(p)  “Run”  means  the  net  p^od  of 
time  during  whi(di  an  emission  sample  is 
collected. 

(q)  “Ethylene  dlchlorlde  piuification” 
Includes  any  part  of  the  process  of  ethyl- 
aae  dlchlorlde  production  which  follows 
ethylene  dlchlorlde  formation  and  in 
which  finished  ethylene  dlchlorlde  is 
produced. 

(r)  “Vinyl  chloride  purlficahoQ”  in¬ 
cludes  any  part  of  the  process  of  vinyl 
chloride  production  which  follows  vinyl 
chloride  formation  and  In  which  finished 
vinyl  chloride  Is  produced. 

(s)  “Reactor”  includes  any  vessd  In 
which  vinyl  chloride  Is  partially  or  totally 
p(dymerized  into  polyvinyl  chloride. 

(t)  “Reactor  opening  loss”  means  the 
emissions  of  vinyl  chlmide  occurring 
when  a  reactor  Is  voited  to  the  atmos¬ 
phere  for  any  purpose  other  than  an 
emergency  relief  discharge  as  d^ned  in 
S  61.65 (a). 

(u)  “Stripper”  Includes  any  vessel  In 
which  residual  vinyl  chloride  Is  ranoved 
from  polyvinyl  chloride  resin,  except 
bulk  resin,  in  the  sliury  form  by  the  use 
of  heat  and/or  vacuum.  In  the  case  of 
bulk  resin,  stripper  includes  any  vessel 
which  Is  used  to  remove  residual  vinyl 
chloride  from  pohnrlnyl  chloride  resin 
Immediately  following  the  polymeriza¬ 
tion  step  in  the  plant  process  flow. 

S  61.62  Emiuioii  aUundard  for  ethylene 
dichloride  plants. 

An  owner  or  operator  ci  an  ethylene 
dlchlorlde  plant  shall  comply  with  the 
requirements  of  this  section  and  §  61.65. 

(a)  Ethylene  dlchlorlde  purification: 
The  concentration  of  vinyl  chloride  In 


an  exhaust  gases  discharged  to  the  at- 
moi^ere  from  any  equlpmoit  tised  In 
ethylene  dlchlorlde  purification  Is*  not 
to  exceed  10  ppm,  except  as  provided  in 
161.65(a).  requirement  does  not 

apply  to  equipment  that  is  open  and 
meets  the  requirement  In  S  61.65(b)  (6) 

O). 

(b)  Oxychlorlnatlon  reactor:  Except 
as  provided  in  i  61.65(a) ,  emissions  of 
vinyl  chloride  to  the  atmosphere  from 
each  oxychlorlnatlon  reactor  are  not  to 
exceed  0.02  kg/100  kg  (0.02  lb/100  lb)  of 
the  100  percent  ethylene  dlchlorlde  prod¬ 
uct  from  the  oxsrchlorlnatlon  process. 

§  61.63  Emiauoa  standard  for  vinyl 
chloride  plants. 

An  owner  or  operator  of  a  vinyl  chlo¬ 
ride  plant  shall  ccunply  with  the  require¬ 
ments  of  this  section  and  i  61.65. 

(a)  Vinyl  chloride  formation  and  puri¬ 
fication:  The  concentration  of  vinyl 
(^loride  In  all  exhaust  gases  discharged 
to  the  atmoBi^ere  from  any  equipment 
used  In  vinyl  chloride  formation  and/or 
purification  Is  not  to  exceed  10  ppm,  ex¬ 
cept  as  provided  in  {  61.65(a).  This  re¬ 
quirement  does  not  apply  to  equipment 
that  is  open  and  meets  the  requirement 
In  i  61.65(b)(6)  (D. 

§  61.64  Emission  standard  for  polyvinyl 
chloride  plants. 

An  owner  or  aperaXor  of  a  pcdsrvlnyl 
chloride  plant  shall  comidy  with  the  re¬ 
quirements  of  this  section  mid  i  61.65. 

(a)  Reactor:  The  following  require¬ 
ments  apply  to  reactors: 

(1)  The  concentration  of  vinyl  chlor¬ 
ide  in  all  exhaust  gases  dlsclmrged  to 
the  atmosphere  from  each  reactor  Is  not 
to  exceed  10  ppm,  except  as  iwovlded  in 
ptuagraph  (a)  (2)  of  this  section  and 
i  61.65(a). 

(2)  The  reactor  cg)ening  loss  from  each 
reactor  is  not  to  exceed  0.001  kg  vinyl 
chloride/ 100  kg  (0.001  lb  vinyl  chloride/ 
100  lb)  of  polyvlnjd  chloride  product, 
with  the  product  determined  on  a  dry 
solids  basis.  This  requlronent  applies  to 
any  vessel  which  Is  used  as  a  reactor  or 
as  both  a  reactor  and  a.  stripper.  In  the 
bulk  process,  the  product  means  the 
gross  product  of  prepolymerization  and 
postpolymerization. 

(b)  Stripper:  The  concentration  of 
vinyl  chloride  In  all  exhaust  gases  dis¬ 
charged  to  the  atmosphere  from  each 
stripper  is  not  to  exceed  10  ppm,  except 
as  provided  in  |  61.65(a).  Ihis  require¬ 
ment  does  not  iq>ply  to  equipment  that 
is  open  and  meets  the  requirement  in 
{  61.65(b)  (6)  (1). 

(c)  Mixing,  weighing,  and  holding 
containers:  The  concentration  of  vinyl 
chloride  in  all  exhaust  gases  discharged 
to  the  atmosphere  from  each  mixing, 
weighing,  or  holding  container  in  vinyl 
chloride  service  which  precedes  the  strip¬ 
per  (m:  the  reactor  If  the  plant  has  no 
stripper)  In  the  plant  process  flow  is  not 
to  exceed  10  ppm.  except  as  provided  in 
S  61.65(a).  This  requirement  does  not 
apply  to  equipment  that  Is  open  and 
meets  the  requirement  in  {  61.65(b)  (6) 
(1). 

(d)  Monmner  recovery  system.  The 
concentration  of  vinyl  chloride  in  all  ex- 
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haust  gases  discharged  to  the  atmos¬ 
phere  frmn  each  monomer  recovery  sya- 
ton  is  not  to  exceed  10  ppm,  exc^  as 
provided  In  $  61.65(a).  This  requirement 
does  not  apply  to  equipment  that  Is  opm 
and  meets  the  reqidresnent  In  9  61.65(b) 

(8)  (1) . 

(e)  Sources  fcffiowlng  the  strlpperfs) : 
The  following  requirements  apply  to  ' 
«nlsslons  of  vtn^  chloride  to  toe  at¬ 
mosphere  from  toe  combtoatlcm  of  all 
sources  following  toe  strlpper(s)  lor  toe 
reactor(s)  If  the  intent  has  no  strlp- 
per(s)]  In  toe  plant  process  flow.  In¬ 
cluding  but  not  limited  to.  centrifuges, 
concentrators,  blend  tanks,  filters,  dry¬ 
ers,  conveym:  air  discharges,  baggers, 
storage  containers,  and  Inprocess  waste- 
water: 

(1)  In  polyvinyl  chloride  plants  using 
stripping  technology  to  control  vinyl 
chloride  emissions,  toe  weighted  average 
residual  vinyl  chloride  concentration  In 
aU  grades  of  polyvinyl  chloride  resin 
processed  through  the  stripping  opera¬ 
tion  on  each  calendar  day.  measured  as 
toe  resin  leaves  the  stripper,  may  not 
exceed: 

(1)  2000  ppm  for  polyvinyl  dispersion 
resins,  excluding  latex  resins; 

(11)  400  ppm  for  all  other  polyvinyl 
chloride  resins,  including  latex  resins, 
averaged  separately  for  each  type  of  res¬ 
in;  or 

(2)  In  polyvinyl  chloride  plants  con¬ 
trolling  vinyl  cUorlde  emissions  with 
technology  other  than  stripping  or  In 
addition  to  stripping,  pmUnirmf  of  vinyl 
chloride  to  the  atinosphere  may  not 
exceed: 

(1)  0.20  kg/ 100  kg  (0.20  lb/100  lb) 
product  from  toe  strlpper(s)  for  reac- 
tor(s)  if  toe  plant  has  no  strlpperts)  ] 
for  dispersion  polyvinyl  chloride  resins, 
excluding  latex  resins,  with  the  product 
determined  on  a  dry  solids  basis; 

(U)  0fi4  kg/100  kg  (0.04  lb/100  lb) 
product  from  the  strippers  (or  reae- 
tor(s)  If  the  plant  has  no  stripper(s)  ] 
for  all  other  polyvinyl  chloride  resins, 
including  latex  resins,  with  toe  product 
detennined  (m  a  dry  solids  basis. 

§  61.65  Emimion  standard  for  ethylene 
dichloride,  rinyl  chloride  and  poly¬ 
vinyl  chloride  plants. 

An  owner  or  operator  of  an  ethylene 
dlchlorlde,  vinyl  chloride,  and/or  poly¬ 
vinyl  chloride  plant  shall  comply  with 
the  requirements  of  this  section. 

(a)  Relief  valve  discharge:  Except  for 
an  emergency  relief  discharge,  there  is 
to  be  no  discharge  to  the  ato^phere 
from  any  relief  valve  on  any  equipment 
in  vinyl  chloride  service.  An  emergency 
relief  discharge  means  a  discharge  which 
could  not  have  been  avoided  by  taking 
all  available  measures  to  prevent  the 
discharge.  Within  10  days  of  Any  relief 
valve  discharge,  the  owner  or  operator  of 
the  soiurce  from  which  the  relief  valve 
discharge  occurs  shall  submit  to  the  Ad¬ 
ministrator  a  report  in  writing  contain¬ 
ing  information  on  the  source,  nature 
and  cause  of  the  discharge,  the  date  and 
time  of  the  discharge,  toe  approximate 
total  vinyl  chloride  loss  diirlng  the  dis¬ 
charge,  toe  method  used  for  determining 
the  vinyl  chloride  loss,  the  action  that 
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was  taken  to  prevent  the  discharge,  and 
measures  adopted  to  prevent  future  dis¬ 
charges. 

(b)  Fugitive  emission  sources : 

(1)  Loading  and  unloading  lines:  Vinyl 
chloride  emissions  from  loading  and  im- 
loading  lines  are  to  be  minimized  as 
follows: 

(i)  After  each  loading  or  unloading 
operation  and  before  opening  a  loading 
or  unloading  line  to  the  atmosphere,  the 
quantity  of  vinyl  chloride  in  all  parts  of 
each  loading  or  unloading  line  that  are 
to  be  opened  to  the  atmosphere  is  to  be 
reduced  so  that  the  parts  combined  con¬ 
tain  no  greater  than  4.1 1  (1  gal)  of  vinyl 
chloride,  as  standard  temperature  and 
pressure:  and 

(ii)  Any  vinyl  chloride  removed  from 
a  loading  or  unloading  line  in  accord¬ 
ance  with  paragraph  (b)(1)  (i)  of  this 
section  is  to  be  ducted  through  a  control 
system  from  which  the  concentration  of 
vinyl  chloride  in  the  exhaust  gases  does 
not  exceed  10  ppm,  or  equivalent  as  pro¬ 
vided  in  S  61.66. 

(2)  Slip  gauges:  During  loading  or  un¬ 
loading  operations,  the  vinyl  chloride 
emissions  from  each  slip  gauge  in  vinyl 
chloride  service  are  to  be  minimized  by 
ducting  any  vinyl  chloride  discharged 
from  the  slip  gauge  through  a  control 
system  from  which  the  concentration  of 
vinyl  chloride  in  the  exhaust  gases  does 
not  exceed  10  ppm,  or  equivalent  as  pro¬ 
vided  in  S  61.66. 

(3)  Leakage  from  pump,  compressor, 
and  agitator  seals : 

(i)  Rotating  pumps:  Vinyl  chloride 
emissions  from  seals  on  all  rotating 
pumps  in  vinyl  chloride  service  are  to  be 
minimized  by  installing  sealless  pumps, 
pumps  with  double  mechanical  seals,  or 
equivalent  as  provided  in  §  61.66.  If 
double  mechanical  seals  are  used,  vinyl 
chloride  emissions  from  the  seals  are  to 
be  minimized  by  maintaining  the  pres¬ 
sure  between  the  two  seals  so  that  any 
leak  that  occurs  is  into  the  pump;  by 
ducting  any  vinyl  chloride  between  the 
two  seals  through  a  control  system  from 
which  the  concentration  of  vinyl  chlo¬ 
ride  in  the  exhaust  gases  does  not  ex¬ 
ceed  10  pcm;  or  equivalent  as  provided 
in  §  61.66. 

(ii)  Reciprocating  pumps:  Vinyl  chlo¬ 
ride  emissions  from  seals  on  all  recipro¬ 
cating  pumps  in  vinyl  chloride  service 
are  to  minimized  by  installing  double 
outboard  seals,  or  equivalent  as  provided 
in  S  61.66.  If  double  outboard  seals  are 
used,  vinyl  chloride  emissions  from  the 
seals  are  to  be  minimized  by  maintaining 
the  pressure  between  the  two  seals  so 
that  any  leak  that  occurs  is  into  the 
pump;  by  ducting  any  vinyl  chloride  be¬ 
tween  the  two  seals  through  a  control 
system  from  which  the  concentration  of 
vinyl  chloride  in  the  exhaust  gases  does 
not  exceed  10  pixn;  or  equivalent  as 
provided  in  §  61.M. 

(iii)  Compressor:  Vinyl  chloride  emis¬ 
sions  from  seals  on  all  compressors  in 
vinyl  chloride  service  are  to  be  mini¬ 
mized  by  installing  compressors  with 
double  mechanical  seals,  or  equivalent 
as  provided  in  §  61.66.  If  double  mechan¬ 
ical  seals  are  used,  vinyl  chloride  emis¬ 


sions  from  the  seals  are  to  be  minimized 
by  maintaining  the  pressure  between 
the  two  seals  so  that  any  leak  that  oc¬ 
curs  is  into  the  pump;  by  ducting  any 
vinyl  chloride  between  the  two  seals 
through  a  control  system  from  which 
the  concentration  of  vinyl  chloride  in 
the  exhaust  gases  does  not  exceed  10 
ppm;  or  equivalent  as  provided  in  §  61.66. 

(iv)  Agitator:  Vinyl  chloride  emissions 
from  seals  on  all  agitators  in  vinyl  chlo¬ 
ride  service  are  to  be  minimieed  by  in¬ 
stalling  agitators  with  double  mechani¬ 
cal  seals,  or  equivalent  as  provided  in 
§  61.66.  If  double  mechanical  seals  are 
used,  vinyl  chloride  emissions  from  the 
seals  are  to  be  minimized  by  maintaining 
the  pressure  between  the  two  seals  so 
that  any  leak  that  occurs  is  into  the 
pump;  by  ducting  any  vinyl  chloride  be¬ 
tween  the  two  seals  through  a  control 
system  from  which  the  concentration  of 
vinyl  chloride  in  the  exhaust  gases  does 
not  exceed  10  ppm;  or  equivalent  as  pro¬ 
vided  in  §  61.66. 

(4)  Leakage  from  relief  valves:  Vinyl 
chloride  emissions  due  to  leakage  from 
each  relief  valve  on  equipment  in  vinyl 
chloride  service  are  to  be  minimized  by 
installing  a  rupture  disk  between  the 
equipment  and  the  relief  valve,  or  equiva¬ 
lent  as  provided  in  §  61.66, 

(5)  Manual  venting  of  gases;  All  gases 
which  are  manually  vented  from  equip¬ 
ment  in  vinyl  chloride  service  are  to  be 
ducted  through  a  control  system  from, 
which  the  concentration  of  vinyl  chloride 
in  the  exhaust  gases  does  not  exceed  10 
ppm,  or  equivalent  as  provided  in  §  61.66. 

(6)  Opening  of  equipment:  Vinyl 
chloride  emissions  from  opening  of 
equipment  are  to  be  minimized  as 
follows: 

(i)  Before  opening  any  equipment  for 
any  reason,  the  quantity  of  vinyl  chlo¬ 
ride  is  to  be  reduced  so  that  the  equip¬ 
ment  contains  no  more  than  2.f  percent 
by  volume  vinyl  chloride  or  110  1  (25 
gal)  of  vinyl  chloride,  whichever  is 
larger,  at  standard  temperature  and 
pressure;  and 

(ii)  Any  vinyl  chloride  removed  from 
the  equipment  in  accordance  with  para¬ 
graph  (b)  (6)  (i)  of  this  section  is  to  be 
ducted  through  a  control  system  from 
which  the  concentration  of  vinyl  chlo¬ 
ride  in  the  exhaust  gases  does  not  exceed 
10  ppm,  or  equivalent  as  provided  in 
§  61.66. 

(7)  Sample  flask:  There  are  to  be 
no  vinyl  chloride  emissions  to  the  at¬ 
mosphere  due  to  the  vinyl  chloride  left 
in  any  sample  flask  after  an  analysis  is 
made  or  due  to  the  vinyl  chloride  passed 
through  any  flask  during  sampling  in 
order  to  obtain  a  representative  sample. 

(8)  Leak  detection  and  elimination: 
Vinyl  chloride  emissions  due  to  leaks 
from  equipment  in  vinyl  chloride  service 
are  to  be  minimized  instituting  and 
implementing  a  formal  leak  detection 
and  elimination  program.  The  owner  or 
operator  shall  submit  a  description  of 
the  program'  to  the  Administrator  for 
approval.  The  program  is  to  be  sub¬ 
mitted  within  45  days  of  the  effective 
date  of  these  regulations,  unless  a  waiver 
of  compliance  is  granted  under  §  61.11. 


If  a  waiver  of  compliance  is  granted,  the 
program  is  to  be  submitted  on  a  date 
scheduled  by  the  Administrator.  Ap¬ 
proval  of  a  program  will  be  granted  by 
the  Administrator  provided  he  flnds: 

(i)  It  includes  a  reliable  and  accurate 
vinyl  chloride  detector  for  detection  of 
major  leaks  and  identification  of  the 
general  area  of  the  plant  where  a  leak 
is  located, 

(ii)  It  includes  a  reliable  and  accurate 
portable  hydrocarbon  detector  to  be  used 
routinely  to  And  small  leaks  and  to  pin¬ 
point  the  major  leaks  indicated  by  the 
vinyl  chloride  detector, 

(iii)  It  provides  for  an  acceptable  cali¬ 
bration  and  maintenance  schedule  for 
the  vinyl  chloride  detector  and  portable 
hydrocarbon  detector, 

(iv)  The  location  and  number  of  points 
to  be  monitored  and  the  frequency  of 
monitoring  provided  for  in  the  program 
are  acceptable  when  they  are  compared 
with  the  nvunber  of  pieces  of  equipment 
in  vinyl  chloride  service  and  the  size  and 
physical  layout  of  the  plant, 

(v)  It  contains  an  acceptable  plan  of 
action  to  be  taken  when  a  leak  is  de¬ 
tected,  and 

(vi)  It  contains  a  definition  of  leak 
which  is  acceptable  when  compared  with 
the  backgroxmd  concentrations  of  vinyl 
chloride  in  the  areas  of  the  plant  to  be 
monitored  by  the  vinyl  chloride  detector. 
Measurements  of  background  concen¬ 
trations  of  vinyl  chloride  in  the  areas  of 
the  plant  to  be  monitored  by  the  vinyl 
chloride  detector  are  to  be  included  with 
the  description  of  the  program.  The  defi¬ 
nition  of  leak  for  a  given  plant  may  vary 
among  the  different  areas  within  the 
plant  and  is  also  to  change  over  time 
as  background  cmicentrations  in  the 
plant  are  reduced, 

(9)  Inprocess  wastewater:  Vinyl  chlo¬ 
ride  emissions  to  toe  atmosphere  from 
inprocess  wastewater  are  to  be  reduced 
as  follows: 

<^i)  The  cmaoentration  of  vinyl  chlo¬ 
ride  in  each  inprecess  wastewater  stream 
immediately  as  it  leaves  a  piece  of  equip¬ 
ment  and  before  being  mixed  with  any 
other  inprocess  wastewater  stream  is 
to  be  reduced  by  10  ppm  by  weight  before 
being  exposed  to  the  atmosphere,  or  be¬ 
fore  beinc  diechamed  to  a  wastewater 
treatment  proeess  or  discharged  un¬ 
treated  as  a  wastewater.  This  paragraph 
does  apply  to  water  which  is  used  to  dis¬ 
place  vinyl  chloride  from  equipment  be¬ 
fore  it  is  opened  to  the  atmosphere  in 
accordance  with  §  61.64(a)(2)  or  para¬ 
graph  (b)  (6)  of  this  section,  but  does 
not  aivly  to  water  which  is  us^  to  wash 
out  equipment  after  the  equipment  has 
already  been  opened  to  the  atmosphere 
in  accordance  with  §  61.64(a)  (2)  or  para¬ 
graph  (b)  (6)  of  this  section. 

(ii)  Any  vinyl  chloride  removed  from 
the  inprocess  wastewater  in  accordance 
with  paragraph  (b)  (9)  (i)  of  this  section 
is  to  be  ducted  through  a  control  syston 
from  which  the  concentraticm  of  vinyl 
chloride  in  the  exhaust  gases  does  not 
exceed  10  ppm,  or  eqtiivalent  as  provided 
in  §  61.66. 

(c)  The  requirements  in  paragraphs 
(b)(1).  (b)(2).  (b)(5).  (b)(6),  (b)(7) 
and  (b)  (8)  of  this  section  are  to  be  in- 
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corporated  into  a  standard  operating 
procedure,  and  made  available  upon  re¬ 
quest  for  inspection  by  the  Administra¬ 
tor.  The  standard  operating  procedure  ia 
to  include  provisions  for  measuring  the 
vinyl  chloride  in  equipanent  ^  550  1 
(1250  gal)  in  volume  for  which  an  emis¬ 
sion  limit  is  prescribed  in  §  61.65(b)  (6) 

(1)  prior  to  opening  the  equipment  and 
usiiig  Test  Method  106,  a  portable  hydro¬ 
carbon  detector,  or  an  equivalent  or  al¬ 
ternative  method.  The  method  of  meas- 
mement  is  to  meet  the  requirements  in 
:  61.67(g)  (5)  (i)  (A)  or  (g)  (5)  (i)  (B) . 

§  61.66  Equivalent  equipment  and  pro* 
cednres. 


Upon  written  application.from  an  own¬ 
er  or  operator,  the  Admi^trator  may 
approve  use  of  equipment  or  procedures 
which  have  been  demonstrated  to  his 
satisfaction  to  be  equivalent  in  terms  of 
reducing  vinyl  chloride  emissions  to  the 
atmosphere  to  those  prescribed  for  com¬ 
pliance  with  a  specific  paragraph  of  this 
subpart. 

§  61.67  Emission  testa. 

(a)  Unless  a  waiver  of  emission  testing 
is  obtained  under  §  61.13,  the  owner  or 
operator  of  a  source  to  which  this  sub¬ 
part  applies  shall  test  emissions  from 
the  source, 

(1)  Within  90  days  of  the  effective  date 
In  the  case  of  an  existing  source  or  a 
new  source  which  hsis  an  initial  startup 
date  preceding  the  effective  date,  or 

(2)  Within  90  days  of  startup  in  the 
case  of  a  new  source,  initial  startup  of 
which  occurs  after  the  effective  date. 

(b)  The  owner  or  operator  shall  pro¬ 
vide  the  Administrator  at  least  30  dajrs 
prior  notice  of  an  emission  test  to  afford 
the  Administrator  the  opportunity  to 
have  an  observer  present  during  the  test. 

(c)  Any  emission  test  is  to  be  con¬ 
ducted  while  the  equipmoit  being  tested 
is  operating  at  the  maximum  production 
rate  at  which  the  equipment  wlU  be  op¬ 
erated  and  under  other  relevant  condi¬ 
tions  as  may  be  specified  by  the  Adminis¬ 
trator  based  on  representative  perform¬ 
ance  of  the  source. 

_  (d)  Each  emission  test  is  to  consist 

of  three  nms.  For  the  purpose  of  deter¬ 
mining  emissions,  the  average  of  results 
of  all  runs  is  to  apply. 

(e)  All  samples  are  to  be  analyzed, 
and  vinyl  chloride  emissions  are  to  be 
determined  within  30  days  after  the  emis¬ 
sion  test.  The  owner  or  operator  shall 
report  the  determinations  to  the  Ad¬ 
ministrator  by  a  registered  letter  dis¬ 
patched  before  the  close  of  the  next  busi¬ 
ness  day  following  the  determination. 

(f)  The  owner  or  operator  shall  retain 
at  the  plant  and  make  available,  upon 
request,  for  inspection  by  the  Adminis¬ 
trator.  for  a  minimum  of  2  years  records 
of  emission  test  results  and  other  data 
needed  to  determine  emissions. 

(g)  Unless  otherwise  specified,  the 
owner  or  operator  shall  use  test  Test 
Methods  in  Appwidlx  B  to  this  part  for 
each  test  as  required  by  paragraphs 


(g)(1).  (g)(2),  (g)(3),  (g)(4).  and 
(g)  (5)  of  this  section,  unless  an  equiva¬ 
lent  method  or  an  alternative  method 
has  been  approved  by  the  Administrator. 
If  the  Adz^nlstrator  finds  reasonable 
groimds  to  dispute  the  results  obtained 
by  an  equivalent  or  alternative  method, 
he  may  require  the  use  of  a  reference 
method.  If  the  results  of  the  reference 
and  equivalent  or  alternative  methods 
do  not  agree,  the  results  obtained  by  the 
reference  method  prevail,  and  the  Ad¬ 
ministrator  may  notify  the  owner  or 
operator  that  approval  of  the  method 
previously  considered  to  be  equivalent  or 
alternative  is  withdrawn. 

(1)  Test  Method  106  is  to  be  used  to 
determine  the  vinyl  chloride  emissions 
from  any  source  for  which  an  emission 
limit  is  prescribed  in  §§  61.62(a)  or  (b) 

§  61.63(a) ,  or  §§  61.64(a)  (1) ,  (b) ,  (c) ,  or 
(d) ,  or  from  any  control  system  to  which 
reactor  emissions  are  required  to  be 
ducted  in  §  61.64(a)  (2)  or  to  which  fugi¬ 
tive  emissions  are  required  to  be  ducted 
in  §§  61.65(b)  (l)(ii),  (b)(2),  (b)(5), 
(b)(6)(U),or  (b)(9)  (ii). 

(i)  For  each  run,  one  sample  is  to  be 
collected.  The  sampling  site  is  to  be  at 
least  two  stack  or  duct  diameters  down¬ 
stream  and  one  half  diameter  upstream 
from  any  fiow  distiu-bance  su^  as  a 
bend,  expansion,  contraction,  or  visible 
flame.  For  a  rectangular  cross  section  an 
equivalent  diameter  is  to  be  determined 
from  the  following  equation: 


t  - 


ICt  (2.60)  Q  10-»1  [100] 


z 


equiv.‘\lent  diameter =2 


(length)  (width) 
length + width 


The  sampling  point  in  the  duct  is  to 
be  at  the  centroid  of  the  cross  section. 
The  sample  is  to  be  extracted  at  a  rate 
proportional  to  the  gas  velocity  at  the 
sampling  point.  The  sample  is  to  be 
taken  over  a  minimum  of  one  hour,  and 
is  to  contain  a  mlnimxim  volume  of  50 
liters  corrected  to  standard  conditions. 

(il)  For  those  emission  sources  where 
C(»nbustlon  is  used  to  reduce  vfaiyl  chlo¬ 
ride  emissions,  the  concentration  of  vinyl 
chloride  as  determined  by  Test  Method 
106  is  to  be  corrected  to  10  percent 
oxygen  (wet  basis)  for  determination  of 
emissions  by  using  the  following  equa¬ 
tion: 

r  -r 

c » -c  »  20.9-percenrO, 

where: 

^^(coiTected)  coacentretlon  ot  vi&yl  chloride  in 
the  exhaust  gasea.  corrected  to  10  per- 
percentoxyKea. 

Ct»The  concentraUoa  o(  vinyl  chloride  aa 
measored  by  Teat  Method  100. 

20y»PeroeDt  oxygea  In  the  amMeat  air  at 
standard  conditions. 

10.9— Percent  oxygen  in  the  ambient  air  at 
standard  conditions,  mimw  the  10 
percent  oxygen  to  which  the  corraa- 
tion  is  being  made. 

Percent  Oi— Percent  oxygen  in  the  exhanst  gas  as 
measored  by  Refetanoe  Method  S  in 
Appendix  A  ol  Part  00  ot  this  chapter; 

(ill)  For  those  emission  sources  where 
the  emission  limit  is  prescribed  in  terms 
of  mass  rather  than  concentration,  mass 
emissions  in  kg/100  kg  product  are  to 
be  determined  by  using  the  following 
equation: 


where: 

Cax— kg  vinyl  chlorideAOO  kg  prodnot. 

C»— The  concentration  of  vinyl  chloride  at  measored 
by  Test  Method  100. 

2.00 -Density  of  vinyl  chlorida  at  one  atmosphere  and 
J0°C  In  kg/m». 

Q» Volumetric  How  rate  In  m'/hr  aa  determined  by 
Reference  Method  2  of  Appendix  A  to  Part  M 
of  this  chapter. 

10-*= Conversion  factor  Iw  ppm. 

Z-Productlon  rate  (kg/hr). 

(2)  Test  Method  107  Is  to  be  used  to 
determine  the  concentration  of  vinyl 
chloride  in  each  inprocess  wastewater 
stream  for  which  an  emission  limit  is 
prescribed  in  {  61.65(b)  (9)  (1) . 

(3)  Where  a  stripping  operation  is 
used  to  attain  the  emission  limit  in  $  61.- 
64(e),  emissions  are  to  be  determined 
•  using  Test  Method  107  as  follows: 

(i)  The  number  of  strippers  and  sam¬ 
ples  and  the  tsrp>es  and  grades  of  resin  to 
be  sampled  are  to  be  determined  by  the 
Administrator  for  each  individual  plant 
at  the  time  of  the  test  based  cm  the 
plant’s  operation. 

(il)  Each  sample  is  to  be  taken  imme¬ 
diately  following  the  stripping  operation 
as  the  resin  is  transfer!^  out  of  the 
stripper. 

(lii)  The  corresponding  quantity  of 
material  processed  by  each  stilpper  is  to 
be  determined  on  a  dry  solids  basis  and 
by  a  method  submitted  to  and  approved 
by  the  Administrator. 

(Iv)  At  the  prior  request  of  the  Ad¬ 
ministrator,  the  owner  or  operator  shall 
provide  duplicates  of  the  samples  re¬ 
quired  in  paragraph  (g)  (3)  (i)  of  this 
section. 

(4)  Where  ccnitrol  technology  other 
than  or  in  addition  to  a  stripping  opera¬ 
tion  is  used  to  attain  the  emission  limit 
in  S  61.64(e) ,  emissions  are  to  be  deter¬ 
mined  as  follows: 

(1)  Test  Method  106  Is  to  be  used  to 
determine  atmospheric  emlssiofis  from 
all  of  the  process  equipment  simultane¬ 
ously.  The  requirements  of  paragraph 
(g)  (1)  of  this  section  are  to  be  met. 

(ii)  Test  Method  107  is  to  be  used  to 
determine  the  concentration  of  vinyl 
chloride  in  each  Inprocess  wastewater 
stream  subject  to  the  emission  limit  pre¬ 
scribed  in  §  61.64(e).  The  mass  of  vinyl 
chloride  in  kg/100  kg  product  in  each 
in  process  wastewater  stream  is  to  be  de¬ 
termined  by  using  the  following  equa¬ 
tion: 

[Ca  R 

Z 

where: 


Cbx  =  - 


Caz— kg  vinyl  chloride/lOO  kg  prodnet. 

Ca— the  conceotnUion  of  vinyl  chloride  as  moesured 
by  Teet  Method  107. 

R-water  flow  rate  In  i/tar,  determined  in  aooordanoe 
with  a  method  which  haa  been  snbmltted  to 
and  approved  by  the  Administrator. 

10~*— Coo  version  factor  lor  ppm. 

Z-Prodoction  rate  (kg/hr),  determined  In  aooor<W 
aooe  with  a  method  which  hae  beeo  snbmitted 
aad  approved  by  tha  Administreter. 

(5)  The  reactor  opening  loss  for  which 
an  onisskm  limit  is  prescribed  in  1 61.64 
(a)  (2)  is  to  be  determined.  The  number 
of  reactors  for  which  the  determination 
is  to  be  made  is  to  be  specified  by  the 
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Administrator  for  each  Individual  plant 
at  the  time  of  the  determination  based 
on  the  plant’s  operation. 

(i)  Except  as  provided  In  paragraph 
(g)(5)  (11)  of  this  section,  the  reactor 
opening  loss  is  to  be  determined  using 
the  following  equation: 

^  W  (2.60)  (10-«)  iCb) 

YZ 

whero: 

C-  kg  vinyl  chloride  emisstons/kg  product. 

H’=Capacity  of  the  reactor  In  m*. 

2.G0= Density  of  vinyl  chloride  at  one  atmosphere  and 
20°  C  in  kg/m». 

10-e=Conversion  factor  for  ppm. 

C6=ppm  by  volume  vinyl  chloride  as  determined  by 
Test  Method  106  or  a  portable  hydrocarbon 
detector. 

F-Number  of  batches  since  the  reactor  was  last 
opened  to  the  atmosphere. 

Average  kg  of  polyvinyl  chloride  produced  per 
batch  in  the  number  of  batches  since  the  reactor 
was  last  opened  to  the  atmosphere. 

(A)  K  Method  106  Is  used  to  deter¬ 
mine  the  concentration  of  vinyl  chloride 
(Cb) ,  the  sample  is  to  be  withdrawn  at 
a  constant  rate  with  a  probe  of  sufficient 
length  to  reach  the  vessel  bottom  from 
the  manhole.  Samples  are  to  be  taken 
for  5  minutes  within  6  inches  of  the  ves¬ 
sel  bottom,  5  minutes  near  the  vessel 
center,  and  5  minutes  near  the  vessel  top. 

(B)  If  a  portable  hydrocarbon  detec¬ 
tor  is  used  to  determine  the  concentra¬ 
tion  of  vinyl  chloride  (Cb),  a  probe  of 
sufficient  length  to  reach  the  vessel  bot¬ 
tom  from  the  manhole  is  to  be  used  to 
make  the  measurements.  One  measure¬ 
ment  wUl  be  made  within  6  inches  of  the 
vessel  bottom,  one  near  the  vessel  center 
and  one  near  the  vessel  top.  Measure¬ 
ments  are  to  be  made  at  each  location 
until  the  reading  is  stabilized.  All  hydro¬ 
carbons  measured  are  to  be  assumed  to 
be  vinyl  chloride. 

(C)  The  production  rate  of  polyvinyl 
chloride  (Z)  is  to  be  determined  by  a 
method  submitted  to  and  approved  by  the 
Administrator. 

(ii)  A  calculation  based  on  the  number 
of  evacuations,  the  vacuum  involved,  and 
the  volume  of  gas  in  the  reactor  is  hereby 
approved  by  the  Administrator  as  an  al¬ 
ternative  method  for  determining  reac¬ 
tor  opening  loss  for  postpolymerization 
reactors  In  the  manufacture  of  bulk 
resins. 

§  61.68  Initial  report. 

(a)  An '  owner  or  operator  of  any 
source  to  which  this  subpart  applies  shall 
submit  a  statement  In  writing  notifying 
the  Administrator  that  the  equipment 
and  procedttral  specifications  in  §§61.65 
(b)(1),  (b)(2),  (b)(3),  (b)(4),  (b)(5), 
(b) (6) ,  (b) (7) ,  and  (b) (8)  are  being 
implemented. 

(b)  (1)  In  the  case  of  an  existing 
source  or  a  new  source  which  has  an 
initial  startup  date  preceding  the  effec¬ 
tive  date,  the  statement  is  to  be  submit¬ 
ted  withffi  90  days  of  the  effective  date, 
unless  a  waiver  of  compliance  is  granted 
under  §  61.11,  along  with  the  informa¬ 
tion  required  under  §  61.10.  If  a  waiver 
of  compliance  is  granted,  the  statement 
Is  to  be  submitted  on  a  date  scheduled 
by  the  Administrator. 

(2)  In  the  case  of  a  new  soui’ce  which 
did  not  have  an  initial  startup  date  pre¬ 
ceding  the  effective  date,  the  statement 


Is  to  be  submitted  within  90  days  of  the 
Initial  startup  date. 

(c)  The  statement  is  to  contain  the 
following  Information: 

(1)  A  list  of  the  equipment  installed 
for  compliance, 

(2)  A  detailed  engineering  descrip¬ 
tion  of  the  physical  and  functional  char¬ 
acteristics  of  each  piece  of  equlfiment, 

(3)  A  description  of  the  methods 
which  have  been  incorporated  into  the 
standard  operating  procedures  for  meas¬ 
uring  or  calculating  the  emissions  for 
which  emission  limits  are  prescribed  in 
§§61.65  (b)  (l)(i)  and  (b)(6)(i), 

(4)  A  statement  that  each  piece  of 
equipment  is  installed  and  that  each 
piece  of  equipment  and  each  procedure 
is  being  used. 

§  61 .69  Semiannual  report. 

(a)  The  owner  or  operator  of  any 
source  to  which  this  subpart  applies  shall 
submit  to  the  Administrator  on  a  contin¬ 
uing  basis  each  180  days  a  report  in  writ¬ 
ing  containing  the  information  required 
by  this  section. 

(b)  (1)  In  the  case  of  an  existing  somce 
or  a  new  source  which  has  an  initial 
startup  date  preceding  the  effective  date, 
the  first  report  is  to  be  submitted  within 
180  days  of  the  effective  date,  unless  a 
waiver  of  compliance  is  granted  imder 
§  61.11.  If  a  waiver  of  compliance  is 
granted,  the  first  report  is  to  be  sub¬ 
mitted  on  a  date  scheduled  by  the  Ad¬ 
ministrator. 

(2)  In  the  case  of  a  new  source  which 
did  not  have  an  initial  startup  date  pre¬ 
ceding  the  effective  date,  the  first  report 
is  to  be  submitted  within  180  days  of  the 
initial  startup  date. 

(c)  Unless  otherwise  specified,  the 
owner  or  operator  shall  use  the  Test 
Methods  in  Appendix  B  to  this  part  to 
conduct  emission  tests  as  required  by 
paragraphs  (c)  (2)  and  (c)  (3)  of  this 
section,  imless  an  equivalent  or  an  alter¬ 
native  method  has  been  approved  by  the 
Administrator.  If  the  Administrator 
finds  reasonable  grounds  to  dispute  the 
results  obtained  by  an  equivalent  or  al¬ 
ternative  method,  he  may  require  the  use 
of  a  reference  method.  If  the  results  of 
the  reference  and  equivalent  or  alterna¬ 
tive  methods  do  not  agree,  the  results 
obtained  by  the  reference  method  pre¬ 
vail,  and  the  Administrator  may  notify 
the  owner  or  operator  that  approval  of 
the  method  previously  considered  to  be 
equivalent  or  alternative  is  withdrawn. 

(1)  The  owner  or  operator  shall  in¬ 
clude  in  the  report  a  record  of  any  emis¬ 
sions  in  excess  of  the  emission  limits  pre¬ 
scribed  in  §§  61.62(a)  or  (b),  §  61.63(a), 
or  §§  61.64(a)  (1),  (b),  (c),  or  (d),  or  for 
any  control  system  to  which  reactor 
emissions  are  required  to  be  ducted  in 
§  61.64(a)  (2)  or  to  which  fugitive  emis¬ 
sions  are  required  to  be  ducted  in  §  61.65 
(b)(1) (ii),  (b)(2),  (b)(5),  (b)(6) (ii),or 
(b)  (9)  (ii) .  The  emissions  are  to  be  meas¬ 
ured  with  a  vinyl  chloride  detector. 

(2)  The  owner  or  operate  shall  in¬ 
clude  in  the  report  a  record  of  the  quan¬ 
tity  of  emissions  of  vinyl  chloride  from 
the  sources  following  the  stripper(s)  [or 
the  reactor  (s)  if  the  plant  has  no  strip¬ 


per  (s)  ]  in  polyvinyl  chloride  plants  for 
which  a  stripping  .operation  is  used  to 
attain  the  emission  limit  prescribed  in 
§  61.64(e) .  Test  Method  107  is  to  be  used 
to  determine  emissions  as  follows: 

(1)  If  batch  stripping  is  used,  one  rep¬ 
resentative  sample  of  polyvinyl  chloride 
resin  is  to  be  taken  from  each  batch  of 
each  grade  of  resin  immediately  follow¬ 
ing  the  completion  of  the  stripping  oper¬ 
ation  as  the  resin  is  transferred  out  of 
the  stripper,  and  identified  by  resin  tjrpe 
and  grade  and  the  date  and  time  the 
batch  is  completed.  The  corresponding 
quantity  of  material  processed  in  each 
stripper  batch  is  to  be  recorded  and  iden¬ 
tified  by  resin  type  and  grade  and  the 
date  and  time  the  batch  is  completed. 

(ii)  If  continuous  stripping  is  used, 
one  representative  sample  of  polyvinyl 
chloride  resin  is  to  be  taken  for  each 
grade  of  resin  processed  or  at  intervals 
of  8  hours  for  each  grade  of  resin  which 
is  being  processed,  whichever  is  more  fre¬ 
quent.  The  sample  is  to  be  taken  as  the 
resin  flows  out  of  the  stripper  and  iden¬ 
tified  by  resin  type  and  grade  and  the 
date  and  time  the  sample  was  taken. 
The  corresponding  quantity  of  material 
processed  by  each  stripper  over  the  time 
period  represaited  by  the  sample  during 
the  eight  hour  period,  is  to  be  recorded 
and  identified  by  resin  type  and  grade 
and  the  date  and  time  it  represents. 

(iii)  The  quantity  of  material  proc¬ 
essed  by  the  stripper  is  to  be  determined 
on  a  dry  solids  basis  and  by  a  method 
submitted  to  and  approved  by  the  Ad¬ 
ministrator. 

(iv)  At  the  prior  request  of  the  Ad¬ 
ministrator,  the  owner  or  operator  shall 
provide  duplicates  of  the  samples  re¬ 
quired  in  paragraphs  (c)  (2)  (i)  and  (c) 

(2)  (ii)  of  this  section. 

(V)  The  report  to  the  Administrator  by 
the  owner  or  operator  is  to  include  the 
vinyl  chloride  content  found  in  all  the 
samples  required  in  paragraphs  (c)  (2) 
(i)  and  (c)  (2)  (ii)  of  this  section,  aver¬ 
aged  separately  for  each  type  of  resin, 
over  each  calendar  day  and  weighted  ac¬ 
cording  to  the  quantity  of  each  grade  of 
resin  processed  by  the  stripper(s)  that 
calendar  day,  according  to  the  following 
equation: 

n 


f’oi  Afoj  +  PojMoj-f  .  .  .  +Po„Afo, 
Qr, 

.1= 24-hour  average  oonoeutration  of  type  T,  retan  in 
ppm. 

Q= Total  production  of  type  T,  resin  over  the  24-hour 
period,  in  kg. 

r,=Type  of  resin;  j=l,2,  .  .  .  m  where  n  is  total 
number  of  resin  ty{^  produced  during  the  24- 
hour  period. 

.U=  Concentration  of  vinyl  chloride  in  one  sample  of 
grade  G,  resin,  in  ppm. 

P— Production  of  grade  Gi  resin  represented  by  the 
sample,  in  kg. 

Gi=  Qrade  of  resin,  e.g.,  Oi,  Oj,  and  O3. 

li— Total  number  of  grad^  of  resin  produced  during 
the  24-bour  period. 

(vi)  The  owner  or  operator  shall  re¬ 
tain  at  the  source  and  make  available 
for  inspection  by  the  Administrator  for 
a  minimum  of  2  years  records  of  all  data 
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needed  to  furnish  the  information  re¬ 
quired  by  paragraph  (c)  (2)  (v)  of  this 
section:  'Tie  records  are  to  contain  the 
following  information: 

(A)  Hie  vinyl  chloride  content  found 
In  all  the  samples  required  in  paragraphs 
(c)  (2)  (i)  and  (c)  (2)  (il)  of  this  section, 
identified  by  the  resin  type  and  grade 
and  the  time  and  date  of  ^e  sample,  and 

(B)  The  corresponding  quantity  of 
polyvinyl  chloride  resin  processed  by  the 
stripper  (s) ,  identified  by  the  resin  type 
and  grade  and  the  time  and  date  it 
represents. 

(3)  The  owner  or  operator  shall  in¬ 
clude  in  the  report  a  record  of  the  emis¬ 
sions  from  each  reactor  opening  for 
which  an  emission  limit  is  prescribed  in 
§  61.64(a)  (2) .  Emissions  are  to  be  deter¬ 
mined  in  Eiccordance  with  S  61.67(g)  (5), 
except  that  emissions  for  each  reactor 
are  to  be  determined. 

§  61.70  Recordkeeping. 

(a)  The  owner  or  operator  of  any 
soiirce  to  which  this  subpart  applies  shall 
retain  the  following  information  at  the 
source  and  make  it  available  for  inspec¬ 
tion  by  the  Administrator  for  a  mini¬ 
mum  of  two  years; 

(DA  record  of  the  leaks  detected  by 
the  vinyl  chloride  detector  and  the  ac¬ 
tion  taken  to  repair  the  leaks,  as  re¬ 
quired  by  §  61.65(b)  (8),  including  the 
following  information: 

(1)  The  concentrations  of  vinyl  chlo¬ 
ride  as  measured,  analyzed,  and  recorded 
by  the  vinyl  chloride  detector,  including 
the  location  of  each  measurement  and 
the  date  and  approximate  time  of  each 
measurement. 

(ii)  Where  the  information  required 
by  paragraph  (a)  (1)  (1)  of  this  section 
indicates  that  the  vinyl  chloride  concen¬ 
tration  at  any  point  exceeds  the  concen¬ 
tration  of  vinyl  chloride  designated  as  a 
leak,  a  statement  explaining  the  cause 
of  the  leak  and  any  action  taken  to  eli¬ 
minate  that  leak  and  the  amount  of  time 
used  to  take  this  action. 

(2)  A  record  of  the  leaks  detected 
during  routine  monitoring  with  the 
portable  hydrocarbon  detector  and  the 
action  taken  to  repair  the  leaks,  as  re¬ 
quired  by  §  61.65(b)  (8),  including  a 
brief  statement  explaining  the  location 
and  cause  of  each  leak  detected  with 
the  portable  hydrocarbon  detector,  the 
date  and  time  of  the  leak  and  any  action 
taken  to  eliminate  that  leak. 

(3)  A  record  of  emissions  from  any 
source  for  which  an  emission  limit  is 
prescribed  in  §§  61.62(a)  or  (b),  61.63 

(a) ,  or  §§  61.64(a)(1),  (b),  (c),  or  (d), 
or  from  any  control  system  to  which 
reactor  emissions  are  required  to  be 
ducted  in  §  61.64(a)  (2)  or  to  which  fu¬ 
gitive  emissions  are  required  to  be  ducted 
in  §§  tfl.65(b)(l)(ii),  (b)(2).  (b)(5), 

(b) (6)(ii),or(b)  (9)(U). 

(4)  P'or  the  relief  discharges  from 
reactors  subject  to  the  provisions  of 
;  61.65(b),  a  daily  operating  record  for 
each  reactor,  including  pressures  and 
temperatures. 


Method  106 — ^Determination  or  Vintl 
Chloride  erom  Stationary  Sources 

INTRODUCnON 

Performance  of  this  method  should  not  b» 
attempted  by  persona  unfamiliar  with  the 
operation  a  gas  chromatograph,  nor  by 
those  who  are  unfamiUar  with  source  sam¬ 
pling.  as  thne  are  many  details  that  are 
beyond  the  scope  of  this  presentation.  Care 
must  be  exercised  to  prevent  exposure  of 
sampling  personnel  to  vinyl  chloride,  a  car¬ 
cinogen. 

1.  Principle  and  Applicability. 

1.1  An  Integrated  bag  sample  of  stack  gas 
containing  vinyl  chloride  (chloroethylene) 

Is  subjected  to  chromatographic  analysis, 
using  a  flame  ionization  detector. 

1.2  The  method  is  appUcable  to  the  meas¬ 
urement  of  vinyl  chloride  in  stack  gases  from 
both  vinyl  chloride  and  polyvinyl  chloride 
manufacturing  processes,  except  where  the 
vinyl  chloride  is  contained  in  particulate 
matter. 

2.  Range  and  Sensitivity. 

The  lower  limit  of  detection  will  viury  sws- 
cording  to  the  chromatograph  used.  Values 
reported  include  1  X  lO  "  mg  and  4  X  10  • 
mg. 

3.  Interferences. 

In  the  course  of  a  study  to  identify  the 
Interference  potential  of  several  hydrocar¬ 
bons  associated  with  vinyl  chloride,  none 
were  found  to  prevent  resolution  of  the  vinyl 
chloride  peak  with  the  Chromosorb  102 ' 
column.  However,  if  resolution  of  the  vinyl 
chloride  peak  is  not  satisfactory  for  a  par¬ 
ticular  sample,  then  chromatograph  param¬ 
eters  may  be  altered  with  prior  approval  of 
the  Administrator.  If  there  is  reason  to  be¬ 
lieve  that  some  other  hydrocarbon  with  an 
identical  retention  time  Is  present  In  the 
sample,  then  supplemental  conflrmatlon  of 
the  vinyl  chloride  peak  through  an  absoltue 
analytical  technique,  such  as  mass  spec¬ 
troscopy,  should  be  performed. 

4.  Apparatus. 

4.1  Sampling  (Figure  1) . 

4.1.1  Probe — Stainless  steel,  Pyrex  glass, 
or  Teflon  tubing  according  to  stack  temper¬ 
ature,  each  equipped  with  a  glass  wool  plug 
to  remove  particulate  matter. 

4.1.2  Sample  line — ^Teflon,  6.4  mm  outside, 
diameter,  of  sufficient  length  to  connect 
probe  to  bag.  A  new  unused  piece  Is  employed 
for  each  series  of  bag  samples  that  constitutes 
an  emission  test. 

4.1.3  Male  (2)  and  female  (2)  stainless 
steel  quick-connects,  with  ball  checks  (one 
pair  without)  located  as  shown  In  Figure  1. 

4.1.4  Tedlar  bags,  1(X)  liter  capacity — To 
contain  sample. 

4.1.5  Rigid  leakproof  containers  for  4.1.4, 
with  covering  to  protect  contents  from  sun¬ 
light. 

4.1.6  Needle  valve — To  adjust  sample  flow 
rate. 

4.1.7  Pump — Leak-free.  Minimum  capac¬ 
ity  2  liters  per  minute. 

4.1.8  Charcoal  tube — To  prevent  admis¬ 
sion  of  vinyl  chloride  to  atmosphere  in  vicin¬ 
ity  of  samplers. 

4.1.9  Flow  meter — ^For  observing  sample 
flow  rate;  capable  of  measuring  a  flow  range 
from  0.10  to  1.00  liter  per  minute. 

4.1.10  Connecting  tubing — ^Teflon,  6.4  mm 
outside  diameter,  to  assemble  sample  train 
(Figure  1). 

4.1.11  Pitot  tube — ^Type  E  (or  equivalent) , 
attached  to  the  probe  so  that  the  sampling 


>  Mention  of  trade  namee  on  specific  prod¬ 
ucts  does  not  constitute  endorsement  by  the 
Environmental  Protection  Agency. 


flow  rate  can  be  regulated  proportional  to 
the  stack  gas  velocity. 

4.2  Sample  recovery. 

4.2.1  Tubing — Teflon,  6.4  mm  outside 
diameter,  to  connect  bag  to  gas  chromato¬ 
graph  sample  lo(^.  A  new  tmused  piece  is 
employed  for  each  series  of  bag  samples  that 
constitutes  an  emission  test,  and  Is  to  be  dis¬ 
carded  upon  conclusion  of  analysis  of  those 
bags. 

4.3  Analysis. 

4.3.1  Oas  chromatograph — With  flame 
ionization  detector,  potentlometrlc  strip 
chart  recorder  and  d.O  to  5D  ml  heated  sam¬ 
pling  loop  in  automatic  saixq>le  valve. 

4.3.2  Chromatographic  column — Stainless 
steel,  2.5  m  X  3.2  mm,  containing  80/100 
mesh  Chromosorb  103. 

4.3.3  Flow  meters  (2) — Rotameto’  type, 

0  to  100  ml/min  capacity,  with  flow  control 
valves. 

4.3.4  Gas  regulators — For  required  gas 
cylinders. 

4.3  5  Thermometer — Accurate  to  one  de¬ 
gree  centigrade,  to  measure  temperature  of 
heated  sample  loop  at  time  of  sample  Injec¬ 
tion. 

4.3.6  Barometer — Accurate  to  5  mm  Hg,  to 
measure  atmospheric  pressure  aroimd  gas 
chromatograph  during  sample  analysis. 

4.3.7  Pump — Leak -free.  Minimum  capac¬ 
ity  100  ml/ min. 

4.4  Calibration. 

4.4.1  Tubing — Teflon.  6.4  mm  outside 
diameter,  separate  pieces  marked  for  each 
calibration  concentration. 

4.4.2  Tedlar  bags — Sixteen-Inch  square 
size,  separate  bag  marked  for  each  calibra¬ 
tion  concentration. 

4.4.3  Syringe — 0.5  ml,  gas  tight. 

4.4.4  Syringe — 50^1.  gas  tight. 

4.4.5  Plow  meter — Rotameter  type,  0  to 
1000  ml/mln  range  accurate  to  ±1%.  to 
meter  nitrogen  in  preparation  of  standard 
gas  mixtures. 

4.4.6  Stop  watch — Of  known  accuracy,  to 
time  gas  flow  in  preparation  of  standard  gas 
mixtures. 

5.  Reagents.  It  is  necessary  that  all  rea¬ 
gents  be  of  chromatographic  grade. 

5.1  Analysis. 

5.1.1  Helium  gas  or  nitrogen  gas — Zero 
grade,  for  chromatographic  carrier  gas. 

5.1.2  Hydrogen  gas — Zero  grade. 

5.1.3  Oxygen  gas — Zero  grade. 

5.2  Calibration. 

5.2.1  Vinyl  chloride.  99.9+% — For  prep¬ 
aration  of  standard  gas  mixtures. 

5  2.2  Calibration  cylinders  (3),  optional — 
One  each  of  50.  10  and  5  ppm  vinyl  chloride 
in  nitrogen  with  certified  analysis. 

5.2.3  Nitrogen  gas — Zero  grade,  for  prep¬ 
aration  of  standard  gas  mixtures. 

6.  Procedure. 

6.1  Sampling.  Assemble  the  sample  train 
as  in  Figure  106-1.  Perform  a  bag  leak  check 
according  to  Section  7.4.  Observe  that  all 
connections  between  the  bag  and  the  probe 
are  tight.  Place  the  end  of  the  probe  at  the 
centroid  of  the  stack  and  start  the  pump 
with  the  needle  valve  adjusted  to  yield  a 
flow  of  0.5  1pm.  After  a  period  of  time  suffi¬ 
cient  to  purge  the  line  several  times  has 
elapsed,  connect  the  vacuum  line  to  the 
bag  and  evacuate  the  bag  until  the  rotam¬ 
eter  indicates  no  flow.  Then  reposition  the 
sample  and  vacuiun  lines  and  begin  the  ac¬ 
tual  sampling,  keeping  the  rate  proportional 
to  the  stock  velocity.  Direct  the  gas  existing 
the  rotameter  away  from  sampling  persminel. 
At  the  end  of  the  sample  period,  shut  off  the 
pump,  disconnect  the  sample  line  from  the 
bag.  and  disconnect  the  vacuiun  line  from 
the  bag  container.  Protect  the  bag  container 
from  sunlight. 
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6.2  Sample  storage.  Sample  bags  miist  be 
kept  out  of  direct  sunlight.  When  at  all  pos¬ 
sible.  analysis  Is  to  be  performed  within  24 
hours  of  sample  collection. 

6.3  Sample  recovery.  With  a  piece  of  Tef¬ 
lon  tubing  Identified  for  that  bag,  connect  a 
bag  miet  valve  to  the  gas  chromatograph 
sample  valve.  Switch  the  valve  to  withdraw 
gas  from  the  bag  through  the  sample  loop. 
Plumb  the  equipment  so  the  sample  gas 
passes  from  the  sample  valve  to  the  leak-free 
pump,  and  then  to  a  charcoal  tube,  followed 
by  a  0-100  ml/mln  rotameter  with  flow  con- 
tr(rf  valve. 

6.4  Analysis.  Set  the  column  temperattire 
to  155*  C.  the  detector  temperature  to  225* 

C,  and  the  sample  loop  temperature  to  70*  C. 
Vi^en  optimum  hydrogen  and  oxygen  flow 
rates  have  been  determine,  verify  and  main¬ 
tain  these  flow  rates  dturlng  all  chromato¬ 
graph  operations.  Using  zero  helium  or 
nitrogen  as  the  carrier  gas,  establish  a  flow 
rate  In  the  range  consistent  with  the  manu¬ 
facturer’s  requirements  fOT  satisfactory  de¬ 
tector  operation.  A  flow  rate  of  approxi¬ 
mately  15  ml/mln  should  produce  adequate 
separations.  Observe  the  base  line  periodi¬ 
cally  and  determine  that  the  noise  level  has 
stabilized  and  that  base  line  drift  has  ceased. 
P\irge  the  sample  loop  for  thirty  seconds  at 
the  rate  of  100  ml/mln,  then  activate  the 
sample  valve.  Record  the  Injection  time  (the 
position  of  the  pen  on  the  chart  at  the  time 
of  sample  injection),  the  sample  number,  the 
sample  loop  temperature,  the  column  tem¬ 
perature,  carrier  gas  flow  rate,  chart  speed 
and  the  attenuator  setting.  Record  the  lab¬ 
oratory  pressure.  From  the  chart,  select  tlie 
peak  having  the  retention  time  correspond¬ 
ing  to  vinyl  chloride,  as  determined  In  See- 
tion  7.2.  Measure  the  peak  area,  Aa,  by  vise 
of  the  automatic  Intc^ator.  Record  Am  and 
the  retention  time.  Repeat  the  Injection  at 
least  two  times  or  vintU  two  eousecutlve  vinyl 
chloride  peaks  do  not  vary  In  area  more  than 
5%.  The  average  value  for  these  two  areas 
will  be  used  to  compute  the  bag  eonsentra- 
tlon. 

7.  Calibration  and  Standards. 

7.1  Preparation  of  vinyl  chloride  standard 
gas  mlxtvues.  Bvacuate  a  slxteen-lnch  square 
Tedlar  bag  that  has  passed  a  leak  check 
(described  In  Section  7.4)  and  meter  Is  5.0 
liters  of  nitrogen.  While  the  bag  Is  filling,  use 
the  0.5  ml  syringe  to  Inject  250/d  of  99.9+  % 
vinyl  chloride  through  the  wall  of  the  bag. 
Upon  withdrawing  the  syringe  needle.  Im¬ 
mediately  cover  the  resulting  hole  with  a 
piece  of  adhesive  tape.  This  gives  a  concen¬ 
tration  of  50  ppm  of  vinyl  chloride.  In  a  like 
manner  use  the  other  syringe  to  prepare  dilu¬ 
tions  having  10  and  5  ppm  vinyl  chloride 
concentrations.  Place  each  bag  on  a  smooth 
surface  and  alternately  depress  opposite 
sides  of  the  bag  60  times  to  further  mix  the 
gaises. 

7.2  Determination  of  vinyl  chloride  re¬ 
tention  time.  This  section  can  be  performed 
simultaneously  with  Section  7.3.  Establish 


maximum  occurs.  This  quantity,  divided  by 
the  chart  speed.  Is  defined  as  the  retention 
time.  Record. 

7  3  Preparation  chromatograph  cali¬ 
bration  curve.  Make  a  gas  chromatographic 
measurement  of  each  standard  gas  mixture 
(described  In  Section  7.1)  using  conditions 
identical  with  those  listed  in  Section  6.3 
above.  Flush  the  sampling  loop  for  30  seconds 
St  the  rate  of  100  ml/mln  with  each  standard 
gas  mixture  and  activate  the  sample  valve. 
Record  C,,  the  concentrations  of  vinyl  chlo¬ 
ride  Injected,  the  attenuator  setting,  chart 
speed,  peak  area,  sample  loop  temperatvuw, 
column  temperature,  carrier  gas  flow  rate, 
and  retention  time.  Record  the  laboratory 
pressure.  Calculate  A,,  the  peak  area  multi¬ 
plied  by  the  attenuator  setting.  Repeat  until 
two  Injection  areas  are  within  6%,  then  plot 
those  points  vs  C^.  When  the  other  concen¬ 
trations  have  been  plotted,  draw  a  smooth 
curve  through  the  points.  Perform  calibra¬ 
tion  dally,  or  before  and  after  each  set  of 
bag  samples,  whichever  Is  more  frequent. 

7.4  Tedlar  bag  leak  checks.  Before  ecu:h 
use,  make  sure  a  bag  Is  leak-free  by  checking 
It  for  leaks.  To  leak  check,  connect  a  water 
manometer  and  pressurize  the  bag  to  5-10 
cm  HjO  (2-4  In.  H.p).  Allow  to  stand  for 
10  minutes.  Any  displacement  In  the  water 
manometer  indicates  a  leak. 

(Note:  An  alternative  leak  check  method 
Is  to  pressurize  the  bag  to  6-10  cm  H,0  or 
2-4  In.  H,0  and  allow  to  stand  overnight. 
A  deflated  bag  Indicates  a  leak.) 

8.  Calculations. 

8a  Determine  the  sanq>le  peak  area  as 
follows; 

Ac^A^Af 

Equation  106-1 


where; 

SBiBTrie  peak  sms; 

.A««Tbe  meaiuied  peak  area. 

A/>Tbe  attenoatioD  laeter. 

8.2  Vinyl  chloride  ooncentratloDa.  F(om 
the  calibration  curve  described  in  Section 
7.3,  above,  select  the  value  of  G,  that  cor¬ 
responds  to  A,,  the  sample  peak  area.  Cal¬ 
culate  C|^  as  follows: 

PiTr 


where: 


Equation  106-2 


C/««The  concentration  of  vinyl  chloride  In  the  bag 
sanaple  in  ppm. 

C<«°The  eoneentraUon  of  vinyl  chloride  Indicated  by 
the  gas  chromatograph,  in  ppm. 

Pr^The  reference  pressure,  the  laboratory  pressure 
recorded  during  calibration,  mm  He. 

T/^The  sample  loop  temperature  on  m  abeolute 
scale  at  the  time  of  analysis,  *K. 

Pi^The  laboratory  pressure  at  time  of  analysis,  mm 
Hg. 

T,=The  referenee  temperature,  the  sample  loop 
temperature  recorded  during  calibration,  *E. 
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chromatograph  conditions  identical  with 
those  in  Section  6.3,  above.  Set  attenuator 
to  X  1  position.  Flush  the  sampling  loop 
with  zero  helium  or  nitrogen  and  activate 
the  sample  valve.  Record  the  Injection  time, 
the  sample  loop  temperature,  the  column 
temperature,  the  carrier  gas  flow  rate,  the 
chart  speed  and  the  attenuator  setting. 
Record  peaks  and  detector  responses  that 
occur  in  the  absence  of  vinyl  chloride.  Main¬ 
tain  conditions.  With  the  equipment  plumb¬ 
ing  arranged  identically  to  Section  6.3,  flush 
the  sample  loop  for  30  seconds  at  the  rate  of 
100  ml/mln  with  one  of  the  vinyl  chloride 
calibration  mixtures  and  activate  the  sample 
valve.  Record  the  injection  time.  Select  the 
peak  that  corresponds  to  vinyl  chloride. 
Measure  the  distance  on  the  chart  from  the 
Injection  time  to  the  time  at  which  the  peak 
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Mkthod  107 — Determinatiom  or  VnfYi.  Chlo- 
amx  Content  or  Inpeocbss  Wastewatee 
Samples,  and  Vinyl  Chlobidb  Content  ow 
P(H.TViNYL  CHLoams  Rbsin,  Slurry,  Wet 
Cake,  and  Latex  Samples 

introduction 

Performance  of  this  method  should  not  be 
attempted  by  persons  unfamiliar  with  the 
operation  of  a  gas  chromatograph,  nor  by 
those  who  are  unfamiliar  with  sampling,  as 
there  are  many  details  that  are  beyond  the 
scope  of  this  presentation.  Care  must  be 
exercised  to  prevent  exposure  of  sampling 
personnel  to  vinyl  chloride,  a  carcinogen. 

1.  Principle  and  Applicability. 


•M  on  sf«clflc  teM  Mt 

fVlrooMAtal  AtMcy* 

1.1  The  basis  for  this  method  relates  to 
the  vapor  equilibrium  which  is  established 
between  RVCM,  PVC,  resin,  water,  and  air 
in  a  closed  system.  It  has  been  demonstrated 
that  the  RVCM  in  a  PVC  resin  will  equili¬ 
brate  in  a  closed  vessel  quite  rapidly,  pro¬ 
vided  that  the  temperature  of  the  PVC  resin 
is  maintained  above  the  glass  transition 
temperature  of  that  specific  resin. 

12  This  procedure  Is  suitable  for  deter¬ 
mining  the  vinyl  chloride  monomer  (VCM) 
content  of  Inprocess  wastewater  samples, 
and  the  residual  vinyl  chloride  monomer 
(RVCM)  content  of  polyvinyl  chloride  (PVC) 
resins,  wet  cake,  slurry,  and  latex  samples. 
It  cannot  be  used  for  polymer  in  fused  form. 
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such  as  sheet  or  cubes.  If  a  resolution  of  the 
vinyl  chloride  peak  Is  not  satisfactory  for  a 
particular  sample,  then  chromatograph 
parameters  may  be  altered  with  prior  ap¬ 
proval  of  the  Administrator.  If  there  Is  rea¬ 
son  to  believe  that  some  other  hydrocarbon 
with  an  Identical  retention  time  Is  present 
In  the  sample,  then  supplemental  confirma¬ 
tion  of  the  vinyl  chloride  peak  through  an 
absolute  analytical  technique,  such  as  mass 
spectroscopy,  should  be  performed. 

2.  Range  and  Sensitivity. 

The  lower  limit  of  detection  of  vinyl  chlo¬ 
ride  wlU  vary  according  to  the  chromato¬ 
graph  used.  Values  reported  Include  1 X  10"’ 
mg  and  4  X 10-’  mg.  With  proper  calibration, 
the  upper  limit  may  be  extended  as  needed. 

3.  Precision  and  Reproducibility. 

An  Interlaboratory  comparison  between 
seven  laboratories  of  three  resin  samples, 
each  split  Into  three  parts,  yield  a  standard 
deviation  of  2.63%  for  a  sample  with  a  mean 
of  2.09  ppm,  4.16%  for  a  sample  with  a  mean 
of  1.66  ppm,  and  5.29%  for  a  sample  with  a 
mean  of  62.66  ppm. 

4.  Safety. 

Do  not  release  vinyl  chloride  to  the  labora¬ 
tory  atmosphere  during  preparation  of  stand¬ 
ards.  Venting  or  purging  with  VCM/alr  mix¬ 
tures  must  be  held  to  a  minimum.  When 
they  are  required,  the  vapor  must  be  routed 
to  outside  air.  Vinyl  chloride,  even  at  low 
ppm  levels,  must  never  be  vented  inside  the 
laboratory.  After  vials  have  been  analyzed, 
the  pressure  within  the  vial  must  be  vented 
prior  to  removal  from  the  Instrument  turn¬ 
table.  Vials  must  be  vented  Into  an  activated 
charcoal  tube  using  a  hypodermic  needle  to 
prevent  release  of  vinyl  chloride  Into  the 
laboratory  atmosphere.  The  charcosd  must 
be  replaced  prior  to  vinyl  chloride  break¬ 
through. 

6.  Apparatus. 

5.1  Sampling. 

5.1.1  Bottles — 60  ml  (2  oe),  with  waxed 
lined  screw  on  tops,  for  PVC  samples. 

5.1  Vials — 60  ml  Hypo-vials,*  sealed  with 
Teflon  faced  Tuf-Bond  discs  for  water  sam¬ 
ples. 

5.1.3  Electrical  tape — or  equivalent,  to 
prevent  loosening  of  bottle  tops. 

5.2  Sample  recovery. 

5.2.1  Vials — ^Wlth  seals  and  caps,  Perkin- 
Elmer  Corporation  No.  105-0118,  or  equiva¬ 
lent. 

5.2.2  Analytical  balance — Capable  of 
weighing  to  ±0.001  gram. 

55.3.  Syringe,  100  /d — Precision  Series 
“A”  No.  010026,  or  equivalent. 

5.2.4  Vial  Sealer,  Perkin-Elmer  No.  105- 
0106  or  equivalent. 

5.3  Analysis. 

5.3.1  Qas  chromatograph — Perkln-Elmer 
Corporation  Model  F-40  bead-space  ana¬ 
lyzer,  No.  104-0001,  or  equivalent. 

5.3.2  Chromatographic  column — Stain¬ 
less  steel,  2  mX35  mm,  containing  0.4% 
Carbowax  1600  on  Carbopak  A,  Perkln-Elmer 
Corporation  No.  105-0133,  or  equivalent. 

5.3.3  Thermometer — 0  to  100*  C,  accurate 
to  ±0.1*  C,  Perkln-Elmer  No.  105-0109  or 
equivalent. 

5.3.4.  Sample  tray  thermostat  system — 
Perkin-Elmer  No.  105-0103,  or  equivalent. 

5.3.5  Septa — Sandwich  type,  for  auto¬ 
matic  dosing,  13  mm,  Perkln-Eliner  No.  105- 
1008,  or  equivalent. 

5.3.6  Integrator  -  recorder  —  Hewlett  - 
Packard  Model  3380A.  or  eqvdvalent. 

5.3.7  Filter  drier  assembly  (3) — Perkln- 
Elmer  No.  2230117,  or  equivalent. 

5.3.8  Soap  film  flowmeter — Hewlett  Pack¬ 
ard  No.  0101-0113,  or  equivalent. 


*  Mention  of  trade  names  on  specific  prod¬ 
ucts  does  not  constitute  endorsement  by  the 
Environmental  Protection  Agency. 


5.4  Calibration. 

5.4.1  Regulators — for  required  gas  cyin- 
ders. 

6.  Reagents. 

6.1  Analysis. 

6.1 .1  Hydrogen  gas — zero  grade. 

6.1.2  Nitrogen  gas — zero  grade. 

6.1.3  Air — zero  grade. 

6.2  Calibration. 

6.2.1  Standard  cylinders  (4)— one  each 
of  50,  500,  2000,  and  4000  ppm  vinyl  chloride 
in  nitrogen,  with  certified  analysis. 

7.  Procedure. 

7.1  Sampling. 

7.1.1  PVC  sampling — Allow  the  resin  or 
.slurry  to  flow  from  a  tap  on  the  tank  or  sUo 
until  the  tap  line  has  been  well  purged.  Ex¬ 
tend  a  60  ml  SEunple  bottle  under  the  tap,  fill, 
and  Immediately  tightly  cap  the  bottle.  Wrap 
electrical  tape  around  the  cap  and  bottle  to 
prevent  the  top  from  loosening.  Place  an 
identifying  label  on  each  bottle,  and  record 
the  date,  time,  and  stunple  location  both  on 
the  bottles  and  In  a  log  book. 

7.15  Water  sampling — Prior  to  use,  the 
50  ml  vials  (without  the  discs)  must  be 
capped  with  aluminum  foil  and  mufQed  at 
400*C  for  at  least  one  hour  to  destroy  or 
remove  any  organic  matter  that  could  In¬ 
terfere  with  analysis.  At  the  sampling  loca¬ 
tion  fill  the  vials  bubble-free,  to’overflowlng 
so  that  a  convex  meniscus  forms  at  the  top. 
The  excess  water  Is  displaced  as  the  sealing 
disc  Is  carefully  placed.  Teflon  side  down,  on 
the  opening  ot  the  vial.  Place  the  aluminum 
seal  over  the  disc  and  the  neck  of  the  vial 
and  crimp  into  place.  Affix  an  Identifying 
label  on  the  bottle,  and  record  the  date,  time, 
and  sample  location  both  on  the  vials  and 
In  a  log  book.  All  samples  must  be  kept  re¬ 
frigerated  until  analyzed. 

7 .2  Sample  recovery.  Samples  must  be  run 
within  24  hours. 

7.2.1  Resin  samples — The  weight  of  the 
resin  used  mxist  be  between  0.1  and  4fi  grams. 
An  exact  weight  must  be  obtained  (±0.001 
gram)  for  each  sample.  In  the  case  of  sus¬ 
pension  resins  volumetric  cup  can  be  pre¬ 
pared  which  will  hold  the  required  amount 
of  sample.  'Ihe  sample  bottle  Is  opened,  and 
the  cup  volume  of  resin  Is  added  to  the  tared 
sample  vial  (including  septum  and  alumi¬ 
num  cap).  The  vial  Is  Immediately  sealed 
and  the  exact  sample  weight  Is  then  obtained. 
Report  this  value  on  the  data  sheet  as  It  Is 
required  for  calculation  of  RVCM.  In  the 
case  of  relatively  dry  resin  samples  (water 
content  <0.3  weight  %),  100  «1  of  distilled 
water  must  be  injected  Into  the  vial,  after 
sealing  and  weighing,  using  a  100  ^1  syringe. 
In  the  case  of  dlsi>ersion  resins,  the  cup 
cannot  be  used.  The  sample  Is  instead 
weighed  approximately  In  an  aluminum  dish, 
transferred  to  the  tared  vial  and  weighed 
accurately  In  the  vial.  The  sample  Is  thto 
placed  In  the  Perkin-Elmer  head  space  ana¬ 
lyzer  (or  equivalent)  and  conditioned  for  one 
hour  at  90®C. 

Note:  Some  aluminum  vial  caps  have  a 
center  section  which  must  be  removed  prior 
to  placing  Into  sample  tray.  If  not  removed, 
serious  damage  to  the  Injection  needle  will 
occur. 

755  Su^>ension  reein  slurry  and  wet  cake 
samples — Slurry  must  be  filtered  using  a 
small  Buchner  funnel  with  vacuum  to  yield 
wet  cake.  The  filtering  process  must  be  con¬ 
tinued  only  as  long  as  a  steady  stream  of 
water  is  exiting  from  the  funnel.  Excessive 
filtration  time  could  result  In  some  loss  of 
VCM.  The  wet  cake  sample  (0.10  to  4.5  grams) 
is  added  to  a  tared  vial  (including  septum 
and  aluminum  c»p)  and  immediately  sealed. 
Sample  weight  Is  then  determined  to  3  deci¬ 
mal  places.  The  sample  Is  then  placed  in  the 
Perkin-Elmer  head  space  analyzer  (or  equiva¬ 
lent)  and  c<Hidltloned  for  one  hour  at  90‘O. 
A  sample  ot  wet  cake  la  \i8ed  to  determine 


TS  (total  solids).  Tills  Is  required  for  calcu¬ 
lating  the  RVCM. 

7.25  Dlsjjersion  resin  slurry  samples. — 
This  material  should  not  be  filtered.  Sample 
must  be  thoroughly  mixed.  Using  a  tared 
vial  (Including  septum  and  aluminum  cap) 
add  approximately  8  drops  (055  to  0.35 
grams)  of  slurry  or  latex  using  a  medicine 
dropper.  Tills  should  be  done  Immediately 
after  mixing.  Seal  the  vial  as  soon  as  possible. 
Determine  sample  weight  accurate  to  0.001 
grams.  Total  sample  weight  must  not  exceed 
0.50  grams.  Condition  the  vial  for  one  hour 
at  90°C  in  the  analyzer.  Determine  the  TS 
on  the  slurry  sample  (Section  7.3.6). 

7.2.4  Inprocess  wastewater  samples — 
Using  a  tared  vial  (Including  septum  and 
almnlnum  cap)  quickly  add  approximately 
1  cc  of  water  using  a  medicine  drc^per.  Seal 
the  vial  as  soon  as  possible.  Determine 
sample  weight  accurate  to  0,001  gram.  Con¬ 
dition  the  vial  for  two  hours  at  90*C  in  the 
analyzer. 

7.3  Analysis. 

7.3.1  Preparation  of  gas  chromatograph — 
Install  the  chromatographic  column  and  con¬ 
dition  overnight  at  150'>C.  Do  not  connect  the 
exit  end  of  the  column  to  the  detectOT  while 
conditioning. 

7.3.1. 1  Flow  rato  adjustments — Adjust 
flow  rates  as  follows : 

a.  Nitrogen  carrier  gas — Set  regulator  on 
cylinder  to  read  50  pslg.  Set  regulator  on 
chromatograph  to  1.3  kg/cm*.  Normal  flows 
at  this  pressure  should  be  25  to  40  cc/mlnute. 
Check  with  bubble  flow  meter. 

b.  Burner  air  supply — Set  regulator  on  cyl¬ 
inder  to  read  50  pslg.  Set  regulator  on 
chromatograph  to  supply  air  to  burner  at  a 
rate  between  250  and  300  cc/mlnute.  Check 
with  bubble  flowmeter. 

3.  Hydrogen  supply — Set  regulator  on  cyl¬ 
inder  to  read  30  pslg.  Set  regulator  on 
chromatograph  to  supply  approximately 
35±5  cc/minute.  Optimize  hydrogen  flow  to 
yield  the  most  sensitive  detector  response 
without  extinguishing  the  flame.  Check  flow 
with  bubble  meter  and  record  this  flow 
7.3.15  Temperature  adjustments — Set 

temperatures  as  follows; 

a.  Oven  (chromatographic  column),  50* 
C. 

b.  Dosing  line,  140*  C. 

c.  Injection  block,  140*  C. 

d.  Sample  chamber,  water  temperature, 
90*  C±1.0*  C. 

75.1.3  Ignition  of  flame  Ionization  detec¬ 
tor — Ignite  the  detector  according-  to  the 
manufacturer’s  instructions. 

7.3. 1.4  Amplifier  balance — Balance  the 
amplifier  according  to  the  manufacturer’s 
Instructions. 

755  Programming  the  chromatograph — 
Program  the  chromatograph  as  follows: 

a.  I — Dosing  time — The  normal  setting  Is 
2  seconds. 

b.  A — Analysis  time — ^The  normal  setting 
Is  8  minutes.  Certain  types  of  samples  con¬ 
tain  high  boiling  materials  which  can  cause 
interference  wtih  the  vinyl  chloride  peak  on 
subsequent  analyses.  In  these  casee  the 
analysis  time  must  be  adjusted  to  eliminate 
the  Interference.  An  automated  backflush 
system  can  also  be  used  to  solve  this  prob¬ 
lem. 

c.  B — Flushing — The  normal  setting  Is  0.2 
minutes. 

d.  W — Stabilization  time — The  nomal  set¬ 
ting  Is  05  minutes. 

e.  X — Number  of  analyses  per  sample — ’The 
normal  setting  is  1. 

755  Preparation  of  sample  turntable — Be¬ 
fore  placing  any  sample  Into  turntable,  be 
certain  that  the  center  section  of  the  alu¬ 
minum  cap  has  been  removed.  ’The  numbered 
sample  bottles  should  be  placed  in  the  cor¬ 
responding  numbered  positions  In  the  turn¬ 
table.  Insert  samples  In  the  following  order: 
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Positions  1  A  2 — Old  3000  ppm  standards 
for  conditioning.  These  are  necesse^  only 
after  the  analyzer  has  not  been  used  tar  24 
hours  or  longer. 

Position  3 — 60  i^m  standard,  freshly  pre¬ 
pared. 

Position  4 — 500  ppm  standard,  freshly  pre- 
pcu'ed. 

Position  6 — 2000  ppm  standard,  freshly 
prepared. 

Position  6 — 4000  ppm  standard,  freshly  pre¬ 
pared. 

Position  7 — Sample  No.  7  (This  Is  the  first 
sample  of  the  day,  but  Is  given  as  7  to  be  con¬ 
sistent  with  the  turntable  and  the  integrator 
printout.) 

After  all  samples  have  been  positioned,  in¬ 
sert  the  second  set  of  60,  600,  2000,  and  4000 
ppm  standards.  Samples,  Including  stand¬ 
ards  must  be  conditioned  in  the  bath  of 
00*  C  t(X  1  hour  (not  to  exceed  6  hours). 

7.3.4  Start  chromatograph  program — 
When  all  samples,  Including  standards,  have 
been  conditioned  at  90°  C  for  1  hour,  start 
the  analysis  program  according  to  the  manu¬ 
facturers’  Instructions.  These  Instructions 
must  be  carefully  followed  when  starting 
and  stopping  program  to  prevent  damage  to 
the  dosing  assembly. 

73fi  Determination  of  total  solids  (TS). 
For  wet  cake,  slurry,  resin  solution,  and 
PVC  latex  samples,  determine  TS  for  each 
sample  by  accurately  weighing  approxim¬ 
ately  3  to  4  grams  of  sample  in  an  aluminum 
pan  before  and  after  placing  in  a  draft 
oven  (105  to  110*  C).  Samples  must  be  dried 
to  constant  weight.  After  first  weighing  re¬ 
turn  the  pan  to  the  oven  for  a  short  pe¬ 
riod  of  time  and  then  reweigh  to  verify  com¬ 
plete  dryness.  TS  is  then  calculated  as  the 
final  sample  weight  divided  by  initial  sam¬ 
ple  weight. 

8.  Calibration. 

Calibration  Is  to  be  performed  each  eight- 
hour  period  when  the  instrument  is  used. 
Each  day,  prior  to  running  san4)les,  the  col¬ 
umn  should  be  conditioned  by  running  two 
of  the  previous  days  2000  ppm  standards. 

8.1  Preparation  of  Standards. 

Calibration  standards  are  prepared  by  fill¬ 
ing  the  vials  with  the  vinyl  chloride/nitro¬ 
gen  standards,  rapidly  seating  the  septum 
and  sealing  with  the  aluminiun  cap.  Use  a 
stainless  steel  line  from  the  cylinder  to  the 
vial.  Do  not  vise  rubber  or  tygon  tubing.  The 
sample  line  from  the  cylinder  must  be 


purged  (Into  hood)  for  several  minutes  prior 
to  filling  vials.  After  purging,  reduce  the  fiow 
rate  to  egrproxlmately  500-1000  cc/mln.  Place 
end  of  tubing  Into  vial  (near  bottom)  and 
after  one  minute  slowly  remove  tubing.  Place 
septum  in  vial  as  soon  as  possible  to  mini¬ 
mize  mixing  air  with  sample.  After  the  stand¬ 
ard  vials  are  sealed.  Inject  lOOjil  of  distilled 
water. 

8.2  Preparation  of  chromatogrt^h  calibra¬ 
tion  curve. 

Prepare  two  50  ppm,  two  500  ppm,  two  2000 
ppm,  and  two  4000  ppm  standard  samples. 
Run  the  calibration  samples  in  exactly  the 
same  maimer  as  regular  samples.  Plot  At, 
the  integrator  area  coimts  for  each  standard 
sample  vs  C^,  the  concentration  of  vinyl 
chloride  In  each  standard  sample.  Draw  a 
line  of  best  fit  through  the  points. 

9.  Calculations. 

9.1  Response  factor. 

Prom  the  calibration  curve  described  In 
Section  8.2,  above,  select  the  value  of  Ce 
that  corresponds  to  A»  for  each  sample.  Com¬ 
pute  the  response  factor.  Rf,  for  each  sample, 
as  follows: 

Rf=~  Equation  107-1 

9.2  Residual  vinyl  chloride  monomer  con¬ 
centration,  or  vinyl  chloride  monomer  con¬ 
centration. 

Calculate  Cr»<!  as  follows: 


A.P.f 


m,R 


+Kri 


Equation  107-2 

where:  i 

Cr,<*=  Concentration  of  vinyl  chloride  in  the  sample, 
in  ppm. 

Ps^Labwatory  atmoephere  pressure,  mm  Hg. 

Ti—  Room  temperature,  ®K. 

Af.— Molecolsr  weight  oiVCM  «2Jli). 

V,— Volume  of  vapor  phase  (vial  vedome  less  sample 
volume). 

MioWeight  of  sample,  grams. 

R-Oas  constant  (62,300). 

AT—Henry’s  Law  constant  far'  VCM  la  FVO  at 
OPC,  R-6.52X10-‘-R^,  far  VCM  In  1  ee 
^pp«n^^)^a8tewater  Mmpfa  at  90*0, 

Ti^B<iulUbtation  temperatnre, 

If  the  frdlowing  conditions  are  met.  Equation  187-3 
MB  be  fampUfled  as  follows: 

1.  Ti-22*0  (»5*K). 

X  ri-9a*0  (363*K). 

3.  P.»7SQ  mm.  Hg. 


4.  V,=r,— ^=28.5— ^ 


where 

P.*- Vial  volume,  oe  (23.5). 

S.  Sample  contains  less  than  0.5%  water: 


Rf  \  / 

Equation  107-3 

The  following  general  equation  can  be  used  far  any 
sample  which  contains  VCM,  PVC  and/or  water. 


fy  AfP  a 

x[^^‘+fi'p(rS)  T,+  X.(l-TS)7’,] 
Equation  107-4 

where: 

Ta^Total  solids. 

Note:  Kw  must  be  determined. 

For  a  1  oe  (approxhuate)  wastewater  sample.  Equation 
107-4  can  be  simplihed  to  the  following: ' 

Cr,t=4^  5^988X^_j_^2,066X10-») 

Kf  m* 

Eiquation  107-5 

Results  csOculated  using  Bquatkm  107-4  or 
107-6  repreaeut  concentration  based  cm  the 
total  siunple.  TO  obtain  results  based  on  dry 
FVC  content,  divide  by  TS. 
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